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We make Spurs to 8 feet diam. Also 
Bevels, Worm Gearing, &c. 





We also make Special Machinery. Let 
us ‘‘mesh our gears’’—get together, so to 


speak. 


Fawcus Machine Co., 


28th Street, 
Pittsburg, Pa., 
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Small Tool Department 527ii23 





Taps 
Our special process taps are made uni- 
form, and have one-third longer life 


than any other made. 


Reamers 
Eccentric ground reamers give a smooth 
glass surface, and will not chatter, 


because the cutting edge is supported. 


Ratchet Drills 


The Renshaw ratchet is the lightest 
and strongest made; each part of drop 


forged steel; feed automatic. 


SEND TO NEW YORK OFFICE 





Milling Cutters 
All sizes, kind and shapes; standard 
and special. 


Punches and Dies 
Spiral punches are easy on the plate, 
and on the machine. All sizes in stock. 


Echols’ Patent Taps 
The interrupted thread tap is the only 
one for tough steel, copper, etc. Clears 
itself where others clog and wedge. 


Gauges 


Plug, ring, caliper and thread gauges, of 
the highest standard quality obtainable. 


ILLUSTRATED SMALL TOOL CATALOG. 
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Some Features of a Milling Machine Shep. 
rhere is 


some interesting history con- 
nected with the mechanical development 
of the men, Messrs. Kearney and Trecker 
composing the milling machine building 
firm of that name—history which it may 
be appropriate to relate at another time 
while we for the present devote our at 
tention to their shop and some of the 
things seen in it during a recent visit 
there 


Messrs. 
sued the 
founders of 


Kearney and Trecker have pur 


course so often followed by the 


successful machinery manu 


facturing establishments in America. They 
were brought together as draftsman and 
superintendent, respectively, in a shop 
building a certain line of machine tools 
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tended and the ground was at first for storm water as wel e lower end 
secured for that, by going out of town each fitting ito a casting that has 
sufficiently to reach reasonable land values. covered end extending out through the 
Having done this the shop construc- masonry foundatior mnecting W 
tion was based upon that shown in the the sewet 
\MERICAN MACHINIST about seven years At the lett of Fig. 1 the arrangemk 
ago in describing the shops of the Ds for driving the planer and at the san 
Laval Separator Company at Pough- time enabling it to be served by the cram 
keepsie, and there is the same splendid is shown, and of course if it were desi 
lighting of the interior shop spaces; the able, electrically driven tools would pet 
same, or at least a similar, low cost of mit the crane to travel the full length 
shop building per square foot of utilizable the shop 
shop floor space, and the same facility for Fig. 2 is a view looking westwat 
extension in two directions without inter through one of the bavs d show 
fering with the regular shop productions strength and a distribution of light sucl 
It will be remembered that when the as is probably not possible by any oth 
De Laval shops were described, the mat means of lighting. The end windows hav: 
ter of adaptability to overhead cranes been mostly urtained by the photog 
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Thus each had the best ot opportunities 
for learning all about the other. and 
tinally, with ideas of eir own about a 
shop and what they would make in it 


they concluded to launch a new business 


enterprise, following along in many things 
Tile ine wed by thei ite employer 
egard vhom at vhose business and 
echan method tl cy speak in the 
highest terms \t the san tine they had 
been industriously keeping track of what 
others in other shops had been doing, de 


pending mainly upon the AMERICAN MA 
HINIST for this, since of course thei 
work had kept them pretty steadily at 
hom heir new shop was not at first 
and is not now, a large one, as modern 


shops go, but it is made to be readily ex 





IEW IN 


THE KEARNEY & TRECKER SHOPS AT MILWAU KEI 


came up fhe De Laval work calls for rapher t t ly e tore 
no cranes: tl f Kearney & Trecker re g ( ee 
quires crane only light « p p i 
er ) ( | }) +A } ig i v ! 
how \ ane 1s supporter t I} 
e Kearney & Trecke hop. The pl f £ d 
graph show ‘ ( ‘ t the distrib ) glit 
n of lig g does 1 ( USTICE t g is 
the amount « t It probably the Ow 
ickets whi t ed to the ce re ( ‘ 
ns Ww rT le out W ut mu | c t eClve 
auiimcuity L por nese Vracke ire placed Attache tiie 
the strings 1d 1 for the crane rut drawet ecent 
ways constr | ¢ t helf 1 
The « Wt themselves are n this case extendes VI v tl extel 
j inch steel pipes which, besides per sion being fo recept ot ittacl 
forming their functions as columns and, ment uch chucl teady-rest et 


pe rchance, crane supoprts, are conductors The sec 


ae) 








workman's tool chest. The drawer is not 
hown on the blueprint, because it was 
mn atterthought It slides on a metal 
track, made from 4x! inch steel, which 
crewed to the bottom of the drawet 
upports, and the under side of the drawe1 
ilso has a strip of steel, 'x34 inch, which 
revents rapid wear and keeps the drawe1 
ipe. One of these stands is supplied 

for nachine and forms a very usefu 

| 1 t 
| pindle truck shown back of t 

Powsley truck, and is well 

n Its feature in this case consists 
n it quipment with a rack so arranged 
hat the pindles do not have to be ifted 
p the extreme top of it every tim 
the re to be put in or taken out, but 
mver ends are simply placed in post 
tion and the spindles then lean toward thx 


center im supports near the top, 


formed simply by a board, about 


which 


10 inches wide, which runs through the 
middle and has slots screwed to it which 
extend out laterally, separating the spin 


dle Suitable 


and keeping them in place 


eparate them at the bottom, and 


holds 


re placed upon it 


truck twenty spindles, which 


as forgings and remain 
with that truck until by successive opera 


This 


tions they become finished spindles 
truck idea is of course not new, but its 
manner of fitting out for this particular 
purpose is different from what I have 
een elsewhere, and has, it seems to me 
obvious advantages of its own 

Fig 4, though impressive to one who 
understands its significance, shows noth 
ing not famihar to one acquainted with 
modern tool manufacturing methods. The 
cost of that part of doing planer work, 
which consists of setting tools and of 


measuring or otherwise determining the 


depth of cuts, is distributed over eighteen 


machines instead of being concentrated 
upon one machine, besides which the fixed 
charges connected with the operation of 


the planer are very much lessened per ma 
chine 
rh 


of knee adopted and that it is very nearly 


is view incidentally shows the form 


completely closed box. Especially is it 


noticeable that there is no opening down 


through the top for the saddle nut to pass 


through; the solidity of the knee thus se 


cured is gained by placing the saddle tray 
erse screw at one side instead of in the 
center. This is shown at Fig. 3, in which 


also it is shown, incidentally. that for this 


rack-cutting job at least, the screw 1s just 
where it ought to be, e., directly undet 
the cutter, and 1f most of the cutters work 
ing in this way are similarly located so that 
th ddle screw has nothing to do with 
thers except to locate the work, prepara 

ry to the operation of one of the other 
ed then not much objection can be 
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for this job are of special interest 


so made that the tools themselves properly 


space the slots and similar operations are 
carried on simultaneously on six slots 
throughout 

\ drawing of the tool is shown at Fig. 7, 


making of a 


h it 


and central idea is the 


block with slots milled throug just 


right distance apart and then making the 
tools with sides finished by grinding so 
that they accurately fit these slots and con 
sequently, when inserted in the block, must 


ly spaced 


ce pt 


ypel 


carries a weight which 


weight of the 





o the block and 


it 


the back 


all 


know, 


which 


runs 


a wire rope is attached 
over a pulley above and 
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stroke of the planer, and, 


t 1s 


rather 


important t 


[QO3 








counterbalances the 


tool and holds it up during 


when using the side cutting tools in planin 
lots. The pulleys that the wire ropx 
over are seen over the planer at the 
tof Fig. 1 
By this rigging a ib that, when done 
the old simon pure machine 1Op 
hods, is a slow and tedious one, 1 

















FIG. 2 \ SHOP FLOOR 


first used for cutting down from the solid, 
is shown Then the side cutting tools 
shown in Fig. 7 are inserted and these are 
made so that each one is both right and 
le tt hand by being reversed end Tor end 
\fter that sizing tools are put in Phese 
ire not shown, but are the ordinary split 
tool with a taper pin for adjusting to size 
lhe drawing is fora set of tools made for 


STA 


ND 


AND 


\ TRU¢ 


IK 


not only done at a rate which comes some 


wh 


crc 


power 


n¢ 
of 


ar calling for the full driving 
a good planer, but at the same 
getting the slots rightly spaced 
ite generally is made much mo 
aten of the Milwa kee 1 ri S 
designed ro! planing the ts 
Vv, or, in her words, hat 
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The attachment shown in Fig. § is, by 


the way, worthy of some special attention 
First, 
is attached by 


as a well thought out piece of work. 
it will be that it 


means of a piece which fits over the dove- 


noticed 


tailed surfaces on the frame of the machine 





AMERICAN 


m 


spindle does not pt 
spindle at that end 
is as large as the 
chine, 1s slightly 
(not that need be 
that the gears wor 
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and upon this piece the frame of the at spiral gt 
tachment turns to any angle, as indicated c ver 
by graduations, and is secured by four 
bolts which engage in a circular T-slot 1 : 
he outer end of the attachment is at the t conver 
F 
; — ; i re 
ik = 
7 — 
Extension 
——= r ——— 
j — f 
ee! 7 
a }— a }3 
ay - a, 4 
7 oan 
—Y — 1 
3. WORK RACK USED BY KEARNEY & TRECK 


me time supported by the outboard bear 
ng, and by means of the braces shown, 
this is again tied to the knee when de 
red The arbor (and its bearings) on 
which the iC ( ter, | —e S pl ced, I 
emoved d ble r for tl 

ecessa de O Use vertical sp 
dle for end 1 ng be Ss ( rking 
end of inde furthest from the 
observe n Fig. 5, l ck-cutting 


4 
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ground in this way. Sometimes they are stick. I should think that a universalgrind- dard universal grinding machine of to- 
scored, and in the case of the three-ways ing machine would be very useful for that day.” 

the two narrow ports grind off quicker kind of work. I believe that is the proper \n Illinois reader writes: 

than the wide port Then they have to way to manufacture such cocks; and,as for “At the shop where I am employed we 


being steam tight, I can assure the inquirer have several emery wheels which we wish 


be dodged in by hand. I propose to have 
to group together and hood and connect 





| to a fan so as to conduct the dust away, 

‘ 
P | the wheels being run dry. I have never 
seen nor read any description of how it is 


done. I have seen cuts of it in the AMER 
ICAN MACHINIST from time to time, but 
never anything that would give me insight 
as to how it is done. It must be simple 
and cheap to install. Will an ordinary 
blacksmith fan be sufficient, or does it 
require a special fan? Also how is the 
exhaust or dust gotten rid of? Any and 
all information on this matter will be very 


thankfully received, as I am the fellow 





that has to make up his mind.” 

Mr. Norton replies to this as follows: 

“T had hoped to go into this matter 
somewhat at length, giving some illustra 
tions, but find it impossible to do so within 
i reasonable time, although it could be 
done later. This matter of conveying dust 
away from grinding wheels is a very im 
portant one, but unfortunately 1s not thor 
oughly appreciated by a majority of manu 
facturers; even those who have spent 
money to do it in many cases do not seem 
to understand that the result desired has 
not been obtained, and that the reason for 
its failure has been that the idea prevailed 
that it could be done in a simple and 
cheap way, The inquirer says: ‘It must 
be simple and cheap to install. Will an 














ordinary blacksmith fan be sufficient, o1 


FIG. 4 PLANING KNEES does it require a special one?’ These are 





an emery wheel attachment, fastened on 
a rest, at the back of the lathe, and after 
the shell is bored out, to grind them out 
before taking them off the face plate, i 
avoid resetting, and to grind the plugs t 
fit after being turned Would they be 
steam tight after being ground in this 
way, and would an ordinary lathe be good 
enough for the job? Would it be re 
quired to use water on the wheels? At 
about what speed should the wheels run 
The 3-inch plugs are 3 7-16 diameter at 
sinall end, and length of taper 614; taper 
314 to the foot The cocks are tested to 
So pounds steam pressure 

Mr. Norton replies as follows 

In regard to the grinding of cocks both 
straightway and three-ways. It 1s common 
practice in this country, I believe, to 


grind them together as the inquirer has 





described This never seemed a correct 

method to me. The Brown & Sharpe uni U 

versal grinding machine running in our A.colOV i f 
, Ay fr 

vorks is at this time grinding a great / 





many sets for some manufacturers neat 








us, and with it we grind first the taper 
hole with an internal grinding fixture. FIG. 5 ARRANGED FOR RACK CUTTING. SADDLE-SCREW AT THE SIDI 


making this taper to a standard alike for 

all. We then grind the external taper or that they would be, provided reasonabk 
workmanship was secured. I believe that engineer when he attempts to accomplish 
there can be no special machine designed what is sought for, and he usually fails 


would be more useful than the stan because he lives up to the conditions. Dust 
I 


+1} 


the conditions usually imposed upon the 
spigot to exactly fit the internal tapers 
By these means there are no grooves left 
and the surfaces do not easily rough up and __ that 
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emet Vhec I the tan, the | ure the 
' pe ‘ VW 1 Lh Is 
thing that requires judgment in plat 
1g ke wor Ve | would cau 
' the F re r ) ( ny ist 
pipe vhere npo 1) get at to 
lean it out, for any attempt to carry dust 
hrough pip cumulate will 
iuse failure tor the larger the pipe 
3 (on more ure tl ‘ t is to lodge in them 
ernie ace | aati (And, as | und ( e desire 1s not 
» dep the t in partic ir place 


FIG. 6. PLANING T-SLOTS breathing apparat f the operator Po 


cannot be taken away from one emery Whil fan with wing 


wheel successfully with a blacksmith’s fan, eter will remove the dust fairly succes ed re with d Phis dus 


for this is usually the smallest and cheap- fully from quite a number of 


est on the list of the blower manufacturers t is true that fan ar maller than that 


| : = | r 






































AU 








mi mate uch pipes have 
aused disastrous fire Chere should be 


large openings here and there where they 





‘ can be cleaned out occasionally and they 


FIG. 7. TOOL FOR PLANING T-SLOTS should always be in plain sight. The end 





476 ) 


of the pipe receiving the dust from the 
wheel should be so shaped that the dust 
from the grinding will go directly into 
the opening, for it is impractical to create 
i current strong enough to deflect those 
particles from their natural course. When 
they have once entered the funnel they 
vill find their way into the wide 
pipe and not come into the room again 


Inquirer asks how to get rid of the dust 


after it is taken into the pipes, | suppose 
he means \lost people simply blow. it 
outdoors, allowing it to go where it will 
| think there are better ways than this, 
however. If a large vertical pipe 1s erect 
ed, or suppose we blow this into a large 


chimney: the larger the chimney the better 


In that case the motion of the air will be so 


slow within the chimney that before the 
top is reached the dust will find its way 
to the bottom. Sometimes a brick man 
hole is made in the ground. The. size 
ot these manholes gives room for the air 


to become practically quiet, at least the air 
coming from the opening is moving very 
slowly This will usually allow time for 
the dust to fall to the bottom of the man 
The 


rule | would lay down for fitting up such a 


hole and be cleaned out occasionally, 


as large a fan as 


the 


plant would be to use 


the available room and management 


will allow, In my opinion the fan cannot 


he too large. Many emery wheel plants 
are fitted up with exhaust fans which have 
heen installed cheaply; in fact, that is the 


traditional blacksmith’s fan, and this fan 


is roaring and groaning in a vain en 

deavor to keep up its reputation for re 

moving the dust, but the dust is not re 

moved, or at most, only a portion of it.” 
\ Missouri reader writes: 


“LT should 


can be 


like to know what kind of 


wheel used to the best advantage 


for grinding Mushet steel brick molds for 
My 


pressing dry brick experience was 


two days’ steady grinding at one plate, 
wet, with 14x1I-inch emery wheel, which 
would glaze every few minutes. Wheel 


was 60-grain; size of plate, 7x8 inches 
Next trial was with a= carborundum 
wheel, 10x! inch; speed of both tests, 
goo turns per minute Carborundum 


wheel, So-grain, running dry, two plates 


per day; running wet, the wheel would 


glaze In one minute to such an extent that 
it would do no more grinding at all. This 


grinding was done on Landis No. 3 un 


versal grinder, on headstock revolving 
plates at a slow speed Please let me 
know at what speed and what kind of 
wheels to use to get the best results, grind 
ing wet.” 

This is replied to as follows: 

“Mushet steel requires wheels that are 
unusually free cutting; wheels that will 
wear away quite soon, in order to do the 
work quickly and not crack the steel It 
also requires a large tlow of water, and 


this water should be mixed with soda and 


oil 
there should 


I find more and more each day that 
the 
Phe 


be a lubricant in water 


in’ which done more 


grinding is 


AMERICAN MACHINIST 





difficult the grinding is with Mushet steel 
the more call for the lubricant. 
I think that water 
1 per cent. oil and sufficient soda to mix 


there is 


100 parts and about 


the whole well and rusting, 1s 


about 


prevent 
The rule is to apply soda 
do 


wheel to 


right 
until the water feels quite.strong. | 
not know the exact grade of 
recommend to him, because I do not know 
the 


running at. | 


speed which the work may be 
the 


exact 


should try following 
36, grades H, I and J; 7. e., three 
No 30 


different 


whee Is: 


different wheels made of pure 


corundum of three grades ; 


should then try different speeds of each 
wheel and different speeds of work; 
-hould start with not more than 10 feet a 
minute for the surface of the work; that 


is, in this case I conclude it is a flat block 


turning on the face-plate. The fastest 
part of this block should not run over 10 
or 15 feet a minute. The wheels should 


make about 5,000 feet per minute, and | 
should use as large a wheel and as broad 
a face as the machine will carry. If with 
this speed of work the wheel glazes over, 
reduce the cut and increase the speed of 
the work until the point is reached where 
free enough cutting 


it 1s If the wheel 


is soft enough it will cut right at some of 


the speeds. If it is too hard the increase 
of the speed of the work would cause 
what we call jumping. The traverse of 


the wheel across the work is very impor 
To keep the wheel free cutting it 
the 


amount equal to its width at every rota 


tant 


should traverse across work an 


tion of the work, and the wider the wheel 


can be, of course, the more work can be 


The 


order the wheels mentioned is as follows: 


done per minute correct way to 
Give the diameter, size of hole and thick 
This Silicate, pure 
corundum, iH, Land J; 


these 


should follow: 
No. 36, 


wheels In 


ness 
grades 
all 


wheels of 


1. ¢., three cases 


where [I recommend certain 
numbers and grades and material for dif 
ferent work, it should be understood that 
I do not understand anything about the 
relation of parts and grades and material 
to grinding work in any other wheel than 
the ‘Norton’ Worcester, 
Mass. That is, I have insufficient experi 


ence with other wheels to be 


wheel, made at 


competent to 


recommend understandingly 


[We presume that makers of other 
wheels will be able to specify grades of 
their make corresponding to those men 
tioned by Mr. Norton.—Ed. | 

An Old Engine. 

Up to the end of last year one of the 

oldest engines in the world was running 


Charles Clifford & Son, 


It was a beam engine start 


in the works of 


Birmingham 
ed in 1767, and the original oak beam 
\ cast-iron beam was 


& Watt 


Was never used 


worked 135 years 


made for it by Bolton about a 


hundred years but it 


ago, 


The original connecting rod was never 


replaced, but a new cylinder was made in 


1802 and rebored about eight years ago 


ag 
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Die for Piercing Brass Shells. 
ROWE. 
The subject of this article is a die for 


ay Cc. GE. 


punching three holes (two of which are 
the the drawn 


two of the holes are opposite 


shown) in side of brass 
shell, Fig. 1; 
each other and are 0.144 inch diameter, the 
third hole being 0.228 inch diameter; the 
The side 


of the punch and die,as shown indrawings, 


stock 1s 3-32 inch thick views 
indicate clearly the plan of construction 
and show the device for gaging the work 


in order to have the holes punched between 


the raised sections of the piece While 
this type of die is commonly used for 
piercing thin stock and relatively small 


holes, I have never before seen it used for 


punching stock of the above thickness, 
probably on account of the inadequate 
means, and also because of the unusual 


size of the springs, if these were to be used, 
that would be required to strip the punches 


clear of the work and cause the slides to 

















FIG. I THE FINISHED PIECE 


travel outward. The means provided in 
this case for drawing back the slides—that 
is, cams attached to the plunger—form a 
simple and positive arrangement, and one 
that does away with the use of stiff springs 
to move the slides out, thus to an appre 
ciable extent decreasing the power re 
quired to operate the tool, and also ‘per 
mitting the slides to move with perfect 
freedom. It may be noticed that the die 
is so designed that there is no provision 
for grinding the conical surface; but, if 
the tool is carefully made throughout and 
a limited variation between the size of 
the piercing punches and the holes in the 
close fit that is 


die allowed, instead of a 


unnecessary for stock of this quality and 
thickness, the holes can be punched clean 


without any burr being left around them 


and the life of the die will be greatly in 
creased. And it will not only stand up 
well in practical use, but will also fully 
cover the requirements of accuracy and 
uniformity within the limits which are 
necessary for this class of work. For 


convenience only one perforating punch 
slide is shown; the three were made inde 
pendently of each other and of the sam 
general design, and afterwards located in 
position on the face of the holder, two of 


them (for the small punches) sliding in on 
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an incline and the third moving horizon 
tally 
The die-holder A, 


consists of a 


; : 
Fig. 2, 


round cast-iron plate, surfaced top and 
bottom, and bored at the center on the 
face plate to receive the die B, which was 
turned a little large on the outside and 


afterwards d to allow the 


the 


top allowed the 


rilled as at ¢ 
scrap punchings to pass through; small 
hole drilled through the 
Steam to 


Phe 


escape when hardening 


indexing head of the milling ma 
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was then driven in to prevent its turning 


On the face ot plate A are located and fast 


16 inch screws and two 


and in correc 


ened, by two 5 


nch dowel pins in each, 


positions relatively to the holes in di 


the blocks // for the three slides Phe 
cast-iron body // planed on the tsi 
to the shape shown and the way or guid 
S mac ned ind « pped with the flat ste 
ece / held bv 1 head screws | 
CCE : ne d ground to a sliding 
} 1 the proper entrance I 


KT 
IN 





dowel-pins t | The body is of 
iron and fitted with a spring plunger S 
which at the outer end beveled 1 

e witl nd 1 ed aN 
( \ 1 1 t ell rk T T é 

e outside f the ‘ when pre 

y t it ¢ I’ ‘ ‘ 

y pre t v L th 

W to ( p 1 ( 
( nee he 1 \ 

1« tt 

Rete tl 1 | t 
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chine was set in a vertical position with the end of the piercing punch in the h d ca holde 
piece B held in the universal chuck and in B; its inner end has a square-seated f whicl fastened b rews and guide 
the large hole PD in the side carefully cen hole that receives the punch A which dow 1D in « nvatec weveled-edyuc 
tered, drilled and reamed to size; the head secured by thi inch set-screw L in the — plat neh thick (not shown), f 
was next tipped 18 degrees and the spindle ide The 3g-inch hardened pin JJ, held ing the plunger to the pre ran 
rotated 60 degrees to bring the piece in_ in place by the set-screw N, projects out piece with an inclined tac le f 
position to locate and finish hole /, and beyond H on both sides, and one end en I-inch thick tool ste¢ \fter finishing 
then turned one-half way around and hole gages with the 1-32x5-16 inch flat spring the lower end smoothly it was made very 
/ finished opposite FE. The object of tip- ©; the object of this spring is to hold the hard to stand the wea Besic fastening 

t to the holder by tw neh screw t 

ie hacked up by the inch pin © driver 
nt 1, Let im the de ot B 'y in imi 
held there tightly by tw 12—24 screw 








ping the indexing head spindle was to hav 


the axes of holes i and F correspond witl 
the lines of travel of the two inclined slide 

\ little clearance was given the holes with 
i smooth, round file, care being taken not 


to touch the outside. The portion of piece 


B, situated above the holder, was hard 


ened and ground to taper and size, and 


fitted snugly into the hole in A, and pin G 
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FOR MOVIN( ERCING SLIDI 
aie it m ‘ 1 nciine 1 ind 
iv from B wl r ng and replacing 
r wort I tened b \ round 
ead screws / hold wt 
ihe s () hot re Or fi il] \ the 
at n « 1 movement of x Inch 
The attachment FR used in gaging t 
vork is shown in about the position tt 
, 4 d 


secured 


tripping cam / \1 


important teature ot t piece 1s the 
clined surtace at / by cal f whi } 
ise the flat spring O (Fig. 2) give it 
ind the inclined slides move in by g1 t 
they will be moved out again and the end 
t | W be preven ed trom triking 
bruptly « pin A/ 

On the down st ( f the | he 
pring pad G, which slides up and down 

ceve H and is kept fre f re it 

1 1 ng through ver ts in 
the cleewe. < ; ot with the end 
of the inverted sh cup on the d 
Fig nd hol t f e the 

le ad tie ‘ ‘ ‘ 
ceVve ‘ ed f 
of w v1 e drawing 

\ ft | fully 
perate ( 

d 
pres free t perat f \ 

’ P dl vu 

vol quick wing pir ‘ 
1 the b m ot cpu 
punched « ! d cu g «ie 
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Jewelry Die Work. 
At page 1758, Vol. 25, Mr. Frank Greiner 


gives an interesting description of some 
methods of making dies for eye-glass 
‘straps,’ which we here are more accus- 


tomed to calling ‘“‘clamps.’’ Perhaps a few 


words upon the same subject by another 
who has been engaged in the same work 
would 


the 


in a different part of the country 
also prove of interest, especially if 
methods herein described are not generally 
known, and I have reason to believe they 
are not as well known as they should be. 
As it is much easier and requires less haste 
in striking an impression in cold steel than 
in red-hot metal, this other method ought 
to have a few points to commend it 

In our practice the sample was worked 
out to shape as usual and soldered to the 
end of a punch blank taken from the stock. 
These blanks were turned 1'4 inches diam- 
end 


about 5 with 


with the small 


eter, inches long, one 
turned taper 2 inches long, 
end large enough in diameter to well cover 
the sample. The sample is then soldered 
to the end of the punch blank, and the 
worked 


outline of the clamp 1s carefully 


out on the end of the punch in the bench 


miller, These outlines are carried only 
ibout 1-16 inch from the face when the 
punch is taken to the shaper and the 


shape is carried up the punch, but taper- 
ing; after which it is carefully filed so 
that the end of the punch will have the 


perfect outline of the sample and that arti 


cle may then be removed and the face of 
the punch shaped as the finished article is 


to appear. 


This shaping requires a little exercise 
of the artist's talent, but it is not so very 
difficult if gone at with a little system. 


The systematic method would be to coat 
the end of the punch with the copper solu- 
tion, and scribe a line completely around 
the punch a distance from the end face 
equal to the thickness of the finished clamp 


like SS in Fig. 1, which line is carried 
completely around the end of the punch. 

Referring now to the other sketches, 
the sectioned portion A, Fig. 2, represents 


a section of a punch which it is necessary 


to round off, as in B in the same figure; 
the dotted line S S represents from the end 
of the punch the thickness of our sample 
and therefore where the rounding should 
end 

Suppose we are to round the end of our 
punch to the radius shown; we can begin 
by beveling or chamfering with a file held 


aga, and c¢ 
the 


it a constant angle, like irry 


this chamfer all around punch, pr 


erving the angle and width of the cham 
fer. By keeping this angle and width the 
we gage the amount of 
the 


same all around, 


taken off. This done, change 


he chamfer, as Db 


metal 
angle of t hb, going all 
iround again and observing the same pre 
Now 
change the angle of chamfer again, as cc, 
method 


cautions as to angle and width 


and proceed as_ before By this 


we can remove the same amount of metal 


all around, or at opposite points, as the 
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case may be, with the assurance that we 


have taken it off equally, since we have 
had a little something to gage our work 
by, which would not be so easily done 


if the attempt was made to finish first one 
half to a given radius, and then the other 

We can now proceed to file to a finish 
take off the 
which the flats aa, bb, cc have left, and 
of the 


by continuing to “corners” 
so on, depending on the size, etc 
work, and finally arrive at the finish which 
is continuously rounding. Of course, dif 
ferent portions of the work are sometimes 
different but 
followed 


similar 


finished to radii, the same 


rule can be where two or more 


opposite or points are to be fin 


ished. File all similar parts to the same 
angle and width of chamfer, to insure the 
same amount of metal being removed, and, 
where necessary, change the angle of aa, 
bb, ce, ete., to give a convexity of greater 
or lesser radius 

This may seem to some like elementary 
but I that, this 
principle known, many will be put on their 


matter, believe making 


guard and there will be fewer lop-sided 


oie 


| 
d 
B / 


S——--S 








— 


FIG. 1 smerizen Me 


TEWELRY DIE WORK 


punches such as usually are produced 


when the attempt 1s made to originate a 
form of this kind by finishing the curve 
first on one side and then on the other 
Practice will, in this case as in all others, 
lend skill to the hand and eye. We now 
finish the punch by polishing very highly, 


hardening and drawing to pale yellow, and 


burnishing 


Our dies were made 


turned to 1 


SLOCK, 


thout 7. inch 


ends faced to 
face into which the impression was to be 


struck finished to a very high polish. Not 


< 
the slightest scratch is permissible upon 
the face of either punch or die, This being 
done, we can take our punch—which we 


will now call our “master” punch—and the 


die blank, to either a screw press or drop 


press, set both in-their respective places, 


and, when all is in readiness, carefully 
clean both and oil very slightly with oily 
fingers. All being firmly fixed in position, 
the 


press is used, a few strong blows will be 


impression 1s now made. If a screw 
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necessary, and if a drop press—which | 
prefer—estimate about the proper hight 


from which to drop the weight with the 
surface to annealed pieces which will soon 
teach one about how much is necessary to 
strike a given depth. Raise the weight 
and let fall, 
second blow can be struck. 
this 


the original polish of surface almost per 


catching the weight before a 
The result of 
will be a clean-cut impression with 
fectly preserved but carried down into the 
blank. Of course the metal will be thrown 
up around the impression, and this can be 
faced off in 
since it 1s necessary to strike a little deeper 


either a lathe or a shaper, 


than required because of the edges being 
The 


and hardened, 


rounded die is now marked, etc., 


using something to insure 


it coming out of this process clean, and 
then the impression is polished out. It 1s 
very necessary for work of this kind (in 


this instance spectacle parts) that the dies, 
etc., be highly polished, and especially so 
gold-filled 


smoother the work comes from these dies, 


when working stock, for the 


the less buffing will be necessary to bring 
it to a finish 

For the high finish, either Vienna lime 
or fulminate of iron will excellent 
Chuck a 


wood—in a 


give 
stick 

drill 
Shape the end with a file while 


round orange 


pres> 
running, 


results 


speed lathe or 


ind use either of these preparations with 


water. The Vienna lime is cleaner, but | 
think fulminate of iron gives the most 
satisfactory results. We now have a die 


ready for business, and when this becomes 
worn large from use, which it surely will 


do in time, another die can be struck from 


our master punch 


\fter a punch has been found to give 
the results sought for, it 1s a very good 


plan to strike off several dies at on 
especially if manufacturing anything lik 


this in large quantities, as there is a gritt 


surface to annealed pieces whch will soo: 
| 


wear out a die, and the form of the pie 


being changed will, in a greater or lesser 
degree, affect subsequent operations. It 


1 good plan also to. strike tt One lie 
deeper than is in 


reserve as a master die 


make it possible to reproduce the pr 
ilso if by accident or otherwise bec 
damaged or los 

lo produce a punch from the mast 
die we must, of course, use an annealed 
lank turned up as betore and shaped t 
he impression in the die Phi n we 
be done by laying out the outline the 
end of the punch blank, shape it according 
ly in the bench miller, and file it to about 
the desired shapx Place the maste di 
and punch in a screw or drop press—screw 
press preferred for this work—and drive 


the punch blank into the die, though not 


hard. Now remove the punch and ease 
off all spots showing contact Re 
place punch blank and_ repeat until 
nearly the exact form has been taken 
then ease off the sides slightly, polish 


highly, and return to the press for a fin 
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ishing blow. The object of this is to work plained. Polish, harden and_ finish as A Large Bement-Miles Lathe in England. 


the punch nearly to shape, and to fit the usual We illustrate herew 1 125-inch cran 


die so that in the finishing blow the first Quite contrary to what might be ex shat the recently furnished to the Brit 
contact will be in the bottom of the im pected by many, sinking small dies in this sh Westinghouse Electrical & Manuta 
pression, as shown in 4, Fig. 3, which manner does not induce strains sufficient t turing Company t Manchester, England 
represents a section through punch and_ be of any serious consequence, and I dare vy the Niles-Bement-Pond Company, of 
die. The metal seems to flow into the die say that with annealed steel there is no New York city, the lathe being built at 
better when contact is at d first. and should) more chance of loss than by the method the Beme \l t Philadelphia 

















4 yp 
a 
FIG. I. 125-INCH CRANKSHAFT LATHI 

there be a scratch or other sharp indenta if first heating before striking the impr \ good 1d t the e¢ and weight of 
tion, it cannot be rounded out. It is also sion, In fact, an experienced man almost — t] machine given in Fig. 2, which 
interesting to note that if a drop of oil never loss ‘ C1 ded on the 
gets pocketed in the bottom, as at f, Bb When not in use the master punch and \Manel ter Ship Canal Company train 
Fig. 3, this oil will prevent the die being master die should be coated with vaseline f twenty-five cars, every one of which 
filled out, no matter what pressure is ex ind stored away in a vault or other safe \ required in t ransp f the 
erted. so that the rule seems to be for — place lf preferred, these tools can b lathe The f for instance, making 
either the punch or the di Le here cked rowdered e, sam p eC d 
he no scratches o1 dents 11 eithet surtace pring ire - p ked to preserve tire | t ] ed O4 Tee long ane 
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FIG. 2. TRAIN OF 25 ENGLISH CARS REQUIRED FOR CARRYIN 
polish highly cep the s ices clean fro1 polisl r t } wing 
grit, et nd oiled, but slightly, with hrougl ( ge, 1 ‘ t ¢ f é ure 
slightly ed finger and rubbed on at brighten w e fulminate of 11 re fore re o8 riage n all 
that.”” Finish the taper part of the punch using, as results are more pleasing from movements entirely independent of tl 
in the shaper and vise, as already ex bright than from dull surfaces ete ( ( fitted with double n 
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pound tool slides. The feed rods and 


gearing for two of the carriages are clearly 
of the lathe. The 


shown, SIX 


shown at the front 


pindle is provided, as with a 


tep driving cone of large diameter and 1s 


geared: and the countershaft, 


sets of tight and loose pul 


powerfully 
4 5 hich ha 


trwuey) 


in diameter, is driven by 8 


leys 48 inches 

inch belts. The footstock is made the full 
vidth of the bed and is traversed by pow 
Cr The lathe weighs about 287,000 


pound 
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The angle of clearance is measured on the 


graduated arc on the post B and the radius 


of the disk wheel is measured by rule 
marks on the arm of the beam 
This adjustment having been made, the 


attachment is removed and the table of 
the grinder is adjusted so that the centers 
will be at the same hight as the tooth rest, 


when the disk wheel is put on the spindle 


and the cutter is placed between centers 
in the relations for grinding 

The adjustments for grinding with the 
cup wheel are similar, but the angle of 


the centers 


clearance is measured below 

















Cutter and Reamer Grinder Attachment for 
Giving Defined Angles of Clearance. that is, below the line / G, Fig. 1, and the 
BY CHAS. B. CHASE. distance from the top of the tooth rest to 
The accompanying illustrations show the axis of the centers is the radius of the 
this attachment as applied to the universal piece to be ground. 
SAS SEES 
“0 / 
al 
| , 
D 0 - 
B = 
| 
—— 
C ) | 
| , leaned 
ae So 
FIG. 1. ADJUSTMENT OF THE TOOTH REST 
cutter and reamer grinder of the Cincin The advantages claimed for this attach 
nati Milling Machine Company ment are: 1. It is simple, convenient and 
Po determine the position of the tooth reliable. 2. In its use exact measurements 
rest to give any desired angle of clearance’ are substituted for the usual guessing. 3 
when a disk wheel is to be used, proceed Its use promotes improvement in shop 


in Fig. 1 The beam: is set at the 


is 
« 


practice in grinding clearance angles by 
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Straightening Hardened Steel Articles. 
T. R. Almond, of Brooklyn, N. Y 


his manufacturing operations, has had oc 


? 


11 


) 
XN 


casion to give a good deal of study to 


methods of straightening pieces of steel 
that have been sprung in the process of 
hardening. Among these pieces are ream 

















HARDENED REAMERS 


FOR STRAIGHTENING 
ers, which are used in the manufacture ot 
his angular couplings, and we show on 
of these reamers within a fixture whicl 


he has devised for the purpose of straight 


ening them. The fixture consists simply 


ef a which he makes in various 


sizes adapted to the reamers used in his 
and within 


casting 
manufacturing operations 
neat 
t 


rests points 


at 


which the reamer upon 


while the middle 1 


the 


its extremities, 


below to ive 
This is dor 
Mr. Almond 


reamer unt! 


drawn down by nut 


any desired amount of set : 


vhile the 


ractice 


is hot, 


reamer 


being to heat the 
ater dropped upon it will hiss,or,in other 
is. probably 


Fahr. He 


finds that a reamer, when at this tempera 


ords, when its temperature 


W 


at or a little above 212 degrees 


ture, will readily take permanent set, and 
he has satisfied himself by many expert 
ments that it will, strange to say, set wher 
raised to this temperature more readily 


1 


than it will when the temperature has been 
sufficient 1 


raised to a higher point, or 
produce a light straw color In other 
words, it seems to be the fact that the 


nearer an approach is made to the “spring 


the more difficult it 1 


temper” 











FIG. 2. USE OF THE ATTACHM 
GRINDING WITH A DISK W 
angle required for clearance and the top 


is adjusted to the under 


of the tooth rest 

side of the beam at a point whose distances 
from the axis of the spindle is the radius 
of the disk wheel which is to be used 

















ENT FOR FIG. 3. USE OF THE ATTACHMENT FOR 
HEE] GRINDING WITH A CUP WHEE! 
making it possible to record and to perma L permanent set in a steel piece by this 
nently adopt what is found to be best by method, and Mr. Almond states that he is 
reliable experiments j. In its use the © satisfied that a piece of steel can readily 
shop practice need not be disturbed by an be straightened when heated to a tempera 
inexperienced man at the grinder ture considerably below that of boiling 
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water, though he uses that temperature as 
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forth while the cutter is running, and the 























Electric Drive Economy.” 


a matter of convenience and because it table gradually raised until the cutter Mr. George W. West—I would like t 
answers the purpose. touches the blank in passing, as in Fig. 5, ask the electrical engineers a questiot 
and produces a spot somewhat like a or a’, know of a great many instances where 100 
Setting Cutters Central. Fig. 6. Then the table is raised higher, horse-pows f mot required to drive 
BY A. B. CHRISTMAN. still gradually, while the cross-slide is be tools in a shop tl were formerly drivet 
When the assembling department ing adjusted so that the edges of grooves by other mot fas 20 horse-powe 
“kicked” about the “rolling qualities’ of or d, being cut, coincide laterally with a nd Iw d like t w the economy 
our bevel gears, I suspected that the trou ra If the table is raised high enough produet c P n 
ble was due to our method of “hand roll to make ¢ equal to the width of space at Mr. Ke Dodge | 
ing,” or the method of holding a gear in _ the pitch line while cross-slide is being ad we . f ly. but I « 
each hand and rolling one upon the other justed, the points of curve adjacent to the — giv, : et Che 
while teeth are in mesh to observe the pitch line, Fig. 3, will be exactly central , p prit : 
action of teeth upon each other, which is The shapes of aa’ will of course vary as ve powe 9 many peop 
usually considered a good enough test the relative relations of diameters of cut e it ' 
For demonstration we provided a jig ers and blanks and the depth of spot convenic ' , fford 
having two shafts at the proper angle 1 ut the spot é ways central on either enahl oe ~ 
each other, so arranged that a gear could = straight or taper worl nost imp ' : -" 
be revolved on each and both enmeshing, \nother advantage of this method is that le speed very 1 “ vy thar 
which proved that the teeth were off cen all setting marl ire in one line and in a can he gott ' \ ini mie 
ter. The next step was to investigate the position that insures their removal when nd th en will change the peed 
settings of the cutters central with blanks a space is being cut This method was d bring th k up neare em 
on the milling machines found to be much quicker and safer than jmum , ge sper if 
Finding that repeated careful settings the old way and could be taught to any easier t t] ey ¥ j on 
showed no improvement, the cutters were one, as correct eyesight was not especially o ' eavier he ft. and 
examined and a number of variations of necessary \fterwards we found it useful fa, f ; on nowt 
] d Wiel \ Ae m lv in¢ 
finn y 25 hors 
| 2 I 
7 owe ‘ t you Y 
: ‘ erat ( ne time nda n 
° ‘ lt of ( 1 perating 
| Tile 1 lie ir 
FIG. 1 . | ru v ced mpl 
for po g ( te ot m are loaded 
ee up t he lt the tov vere 
running 1 ( ximum kine 
| full ¢ think you would find 100 horse 
: power would ve ve developed in the 
FIG. 4 
engine-roon 
be ee Mr. West—Does n the fact remain 
however, that there il greater intere 
| _ charge on the n ‘ nvested in the 100 
ar — ' horse-power I se than there 
7 ee f A \, i Aa | on the 10 ris e-power motor of thi 
| : / other kind 
| Mr. Dodge I] very true But you 
Fic Pee ee i must take into n ration that you are 
getting, maybe, 25 pp ent. more work 
SETTING CUTTERS CENTRAI 
ind you! lab rr bill ( bigwse thing 
shape and locations of curves in relation when setting for other operations, as mill vou have in anv machine shop. Your pow 
to each other were found For instance, ing keyways, slots, and in fact for pra er equipment may nount 3 per cent 
the curve of one side of one cutter was of tically all operations where a space to be nd interest d dept ition ¢ your 1 
a greater radius or length than that of cut was to bear some fixed relation to the tors may t to 10 or 15 per cent 
opposite side; in another, one curve was center of the work At the end of the day vou ha ived in 
not in a position directly opposite its mate, thor 25 30 per cen whi ictually 
as shown. exaggerated, in Figs. 1 and 2 Size of Electric Motors to Drive Planers. e case I ks f e shop of wl 
Fiz. 3 shows the end of a gear blank In a recently issued pamphlet by the have a d extending over two veat 
having one space cut and a line drawn © \. Gray Company, entitled “Electric vefore ere i ed and tw ea 
verticaily through center of space If each Moter Drive as Applied to Planers,” the ince t vere 1 ed, 1 cl ‘ 
half of space cannot be made an exact following figures are given for the capac cost p d of sone ' 
counterpart, either by reason of defective ties Of motors recommended by them for ( é é educed 29 px 
setting (and I am not trying place all the different é of planers and_ thes cent. f t by oh the 
the blame on the cutters), or imperfections !gules we ink, be very useful for p f f 9 ne. unt 
of cutters, a compromise must be effected general reference gh of course there , re prod Ch: 
Phe compromise should affect least those re spec al cast n which they would not 
portions of the curves adjacent to the pitch pply. The figures are as follow * Discussion at New York Railroad Club 
line The method here de S¢ ribe d will pro 
duce the compromise: Size of Planer (Spur-geared) : 22” 24’% 26% 28” 30% 32’% 36’% Standard. 
The cutter is first set approximately cen Horse Power recommended 2% 214 214 7 5 6 6 
tral and the blanks are mounted in the Size of Planer (Spur-geared 36” Ex. Hvy }2 $5 56” 72” Frog and Switch 
Horse Power recommended: 8 12 15 15 >< 20 
usual manner and the table raised as in Size of Planer (Spiral-geared) : 30” 38% 48” 60’ 72’ 
Fig. 4. The cross-slide is moved back and Horse Power recommended 6 8 Is 20 25 
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means a saving in labor that is quite con- 
siderable 

Mr. West—That depends entirely on the 
class of work which is being done. There 
is a great deal of work performed in a 
machine shop for which a constant speed 
is used. If the 
nothing could be saved by using an elec 
I can un 


work is straight work, 
trically driven machine for it. 
derstand that for facing down a piece of 
feet in diameter to 6 
inches in diameter, a variable speed might 


work from, say, 2 


and some time might be saved, 


but I do not see how time can be saved on 


be used 


a straight cut 
Mr 


i special case 


I think that you are taking 
It certainly would not pay 
a motor in a shop in which you 


Dodge 


to put 
have got 100 lathes and each lathe doing 
one piece of work which it does from the 
beginning of the year to the end andalways 
working at the same diameter; where you 
never do vary speed, it would not pay to 
put think if 
take the average machine shop, and the 
man puts a piece of shafting in his lathe 
which is 2 inches in diameter, and has the 
belt on one step of the cone and then he 
puts in a piece maybe two hours after- 


in motors Sut | you will 


wards, maybe fifteen minutes afterwards, 
which may be 5 or 6 inches in diameter, 
I think that 10 of the time he 
does not change the belt. An interesting 


per cent. 


experiment was tried about a year ago in 
a 7-foot boring mill doing a general class 
The 
along and the man who was running the 
machine was very happy—no trouble at all 
got after that and 
we would run that machine 


of work machine had been running 


One day we machine 


decided that 


to its best advantage with the stepped 
cones. The increments between some of 
the steps were 45 per cent., and on one 


pair of steps it was 65 per cent., so we 
We made 


whole day 


could not regulate it very close 
that shift his belt that 
every time he should shift it in order to 


man 


get the maximum efficiency out of the 


belted rigging, but I would like to wager 
that that man could not do it three days 
in succession; he was tired out in one 
Prof. H. Wade Hibbard—At one of the 
conventions at Saratoga last June I found 
that I stirred up a veritable hornet’s nest 
that 


our railroad shops are getting the full ca 


when I made the statements not all 


pacity out of their tools. I was called a 
back number and all sorts of things be 
cause | made that statement, although 
there were some who corroborated it 


\fter the session was over the president 
of the association met me in the corridor 
“Mr. Hibbard, 
and | had in mind to get 


and he said: what you 


said was true, 


up and say what you said was true from 


my own observation and experience.”’ 


What is the use of electrically driven tools 
and new tool steels and the heavy lathes, 
the rigid lathes, if we do not run them 
to their capacity? I have recently visited 
a contract shop where I saw a planer hand, 
the statement made that on a 


and was 
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certain class of work that he was doing 
with the new tool steels he was earning 
from $7.00 to $10.00 a day, and I would 
like to ask any of the railroad mechanical 
officers here whether they dare pay any of 
their machinists $7.00 or $10.00 a day? I 
made the statement on the floor of the con 
vention last June that one of the shops, one 
of our best railroad shops, had some of 
their tools, which were very costly tools, 
which were running perhaps one-fourth of 
their capacity. I got that information, not 
from an official of the company, because 
apparently there was no official of the 
company that knew anything about it. I 
got it from a friend of the machinist who 
runs the tool, that he was running it to 
about one-fourth of its possible capacity 
A few days later I met a gentleman upon 
a railroad train said to me that he 
heard what I said there at the convention 
in June, and he said that while it might 
be true with some shops, it not true 
of his shop. I wanted very much to say 
to that gentleman, ‘Yours was the very 
shop I referred to in that particular case,” 
but I did not say it. (Laughter.) You 
must not only have the electrically driven 
tool the modern tool steel, but 
must run it and get the capacity out of it 
Some of the shops are doing it, some of 


who 


was 


and you 


the shops are not doing it; the tools alone 
and the way they are driven are not suffi 
cient. You have got to consider the men, 
and I would like to ask again if there are 
any of the railroad men present here to 
night that 
plan that dare pay their men $7.00 a day; 
an ordinary machinist $7.00 a day or $10.00 


have piece-work or premium 


If he is really earning it, wouldn't 
that 


a day? 


you cut him and wouldn't spoil it, 


and do not the men know that would spoil 
it? And that 


capacity 


so they do not work to 


Is that true? (Applause. ) 





The Metric System in the Shop. 
Joseph B. Edwards was a shopmate and 
for many years has been a friend of the 
For 


was a toolmaker in the shops of the West- 


editor of this pape some vears he 
ern Electric Company at Chicago, going 
\ntwerp, where he organ- 
the 
superintendent and manager of the Ant 


from there to 


ized and for nearly six years was 


werp shops of the Western Electric Com 
pany, manufacturing telephones for use in 


He introduced there a complete 
tools 


Europe 


plant of American and machinery 


(including engines and elevators) and had 
a model factory. Finally becoming tired 


of Belgium, he concluded to return to 


Was 


the Chicago shops of the Western Electric 


America again for some years in 


Company, but superintendent of 


the Kellogg Switchboard & Supply Com 


Is now 


pany, of Chicago, the company which is 
manufacturing a large share of the ap- 
paratus for the independent 
companies that are now operating through- 
out the country. During the time when Mr. 
Jelgium he of course was 
He had 


telephone 


Edwards was in 


using the metric system. pre- 


April 2, 1903. 


viously been trained in the English sys- 
tem and is now back again to that system. 
Naturally, practical men will attach con- 
siderable importance to his testimony as 
to the relative merits of the two systems 
for the machine shop and factory pur 
poses. He writes upon that subject as 
follows: 

“Of the superior flexibility and conven 
ience of the metric system in factories of 
our class I have been, by my experience, 
The metric 


and accurate—a 


thoroughly convinced. 
tem is simple, rapid 
time-saver and altogether head and shoul 
ders above the English system as a shop 
tool.” If what Mr. Edwards 
true, it can mean only one thing—t. e 
that the metric system conduces to econ 
omy of production, and we can imagine 
no reason why he should be prejudiced in 
favor of the He by no 
means became infatuated with other feat 
ures of life in Belgium or in his expert 


sys 


Says 1S 


metric system. 


ence there. 





Brass Lullabies fer Babies. 


Further cause for indignation among 
the cult that is for getting back to nature 
and old-fashioned ideas as fast as possible 
will be supplied by the newly invented 
machine of a Swiss mechanic. It is an 
automatic nurse for babies, and is attached 
to the cradle. If the baby cries, the ai 
waves cause specially arranged wires to 
operate a phonograph, which croons 

lullaby, clockwork simul 
taneously causes the cradle to rock. How 
the heart will be stirred at the sight of 


bending 


while released 


the motherly brass phonograph 
over the grieving pink and white mite in 
the cradle, Did you 
ever head a phonograph croon? It croons 


in a sad, low tone like an X-ray machine 


“crooning” a lullaby. 


and a tom cat singing a duet. It ought 
to cultivate a taste for music in the infant 
mind that might materially affect the 


voice quality.—St. Louis Globe-Democrat 





Unique Record of a Presiding Officer. 

At the 
Institution of Mechanical Engineers (Brit 
ish) the president, Mr. W. H. Maw, retired 
after two years’ service, being succeeded 
by Mr J Hartley Wicksteed A 


mous vote of thanks was given the retiring 


recent annual meeting of the 


unan! 


president, the mover and seconder bestow 
ing the highest praise upon the retiring 
officer and noting his unique record. He 
had had 
missed a meeting of the council, had never 


never missed a meeting, never 
missed a meeting of committee, and had 
never been late. The membership of th: 
Institution now numbers nearly 4,000, the 
gain during Mr. Maw’s incumbency being 
more than II per cent., while the graduat« 
class increased at the rate of 40 per cent 
per annum. 





The two dies, Fig. 1 and Fig. 2, shown 
by Mr. L. O. Danse at page 341, should 
be exchanged to correspond with the de- 


scriptive niatter. 
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Letters From Practical Men. 


Longitudinal Spacing on the Milling Machine. 
Editor American Machinist: 

At page 197, “R. R.’ 
graduated some scales on a milling ma- 
chine, The “trimmings’’—that is, the in 
dex crank, dial, etc.—look very much like 
the Brown & Sharpe style; at 


tells of a way he 


least, these 
may be taken as presumptive evidence that 
he had a Brown & Sharpe universal mill- 
ing machine at his disposal. 
the case, he could, I think, have saved con 
unnecessary by 
placing the index head on the table, then 


Such being 


siderable work, simply 
putting an arbor through, as in the De 
Leeuw method; or, if he were very lazy, 








f 
\ 
Qe 
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provided with a 1-16 inch saw. The index 
head was then put in place on the end of 
the table, and a 40-tooth gear put on an 
The head 
was then swung over, with the arbor 


ordinary 1!4-inch cutter arbor 


and 


gear reaching out over the end of the ta 


ble. Intermediates 48 and 72 went on nice 
ly on the swivel plate. To reach the 40 
gear on the arbor it was necessary to 
interpose the idler used for cutting left 


hand spirals between the 40 and 48 gears 
Chis ly accomplished by the help 
of a sufficient number of washers, the 
that the 


instead of 


was easi 
arm 
being turned over so 
the table, 
it, as usual. To sum up, we obtain an ad 
of the table of 1-64 


turn of the index crank with the following 


gear went 


towards away from 


vance inch for one 














48 
| 
| 
. WS 
\ 
72 
Aime M \ 
CINCINNATI MILLER HEAD WITH GEARS ARRANGED FOR MOVING TABLE 1-64 INCH FOK 
EACH TURN OF INDEX CRANK 
he might have stuck a 1-inch cutter arbor gears Arbor 40, idler, fit intermediate 
in the head and turned it round. That 48, second intermediate 72, gear on screw 
would have necessitated walking round to 24. Thus, 13 turn f the index crank gave 
the column side to do the indexing. Either s the required spacing of 13-64 incl By 
way, it would simply be necessary to use a using gears 64 on the arbor, 40 on the screw 
72-gear on the arbor, a suitable interme ind any intermediate, we get a spacing of 
diate, and 30-gear on the screw Then, 1-100 inch for every complete turn of the 
by using the 50-hole index plate, “R. R.” index 1 
would have been all ready for the job. We The f wing le gives a list of frac 
recently had occasion to cut forty-one slots tional spacings that may be obtained by 
1-16 inch wide, spaced 13-64 inch apart, gearing the index plate to the screw, mak 
for a typewriter experiment. The job was ing a complete revolution of the index 
done on a Cincinnati milling machine, by plate for every space. All the combinations 


using the universal vertical attachment and 
holding the blank in 


the vise, parallel with 
the table. The rack cutting arbor was 


swung round parallel with the work and 


iti milling 
With slight 


modifications they will go on any universal 


have been tried on a Cuincinn: 


machine and found correct 


milling machine These divisions require 


: 
only the gears ordinarily furnished with 
such a machin 
3 Stud 
Spacing. Gear rst Int nd Int Screw 

1 16 32 64 28 idler 56 
5 64 10 48 24 idler 64 
3/ 32 24 idler 64 
7/64 25 idler 64 
1/8 32 idler 64 
9 64 24 04 792 1S 
5/32 {Oo idler 64 
3/16 48 idler 64 
7/32 56 idler 64 
15/64 \< 64 48 idler 32 
1/4 32 64 48 idler 24 
9/32 72 idler 64 
5/16 40 64 SH 2s 
3/5 72 idler 45 
7/16 56 idler 32 
15/32 2 32 1 45 
1/2 56 idler 28 
g 16 72 idler 32 
SS —> 1s j 24 
34 72 idler 4 
7/° 56 32 5 24 
I5 16 72 32 | 24 
1 inch 1s 64 4 
lt w 1 done reg 1\ 
vould pay ‘ ndex plate p 
vided with te tche (for Cincinnat 
ikke r tet ( t largest cu 
e (tf Brown & S pe miller) and one 
plate with sixteen che r holes. By 
gearing the index plate for 1-10 inch 
ind inch, respectively, and using the 
sector, a spacing of anv number of I-100 
inch or 1-64 inch divisions may be ol 
tained very easily Che index pin is then 
used only as a handle to revolve the dial, 
the locking pin doing the indexing. On 
the Brown & Sharpe machine the index 
pin may be used in this way Start with 
the index pin in the same hole as the lock 
ng pin, move one arm of the sector up 
igainst the index pin, then move the pin 
ver again thie ther arm of the ector 
To move the table p sh back the locking 
pin, turn the index plate until the index 
pit opposite the locking pin and ther 
enter the locking pin in the hole where the 
index pin is, and proceed The index pin 
can alway be rted tie ame hole 
the locking pin the turning of the index 
rank, with the « 1, does n move 
the table 
Wit) table ( ( early an 
acing ( ne of these 
tw \ aing re i] I 
readings f ( f the fee 
re\ tl ] b f ror 
For 1 cutting « , , 
f na gre nic eT 
dv av 1 x ¢ [ oct o ft ig] 
ith a rack-cutting f tl ual dia 
ndexing meth ed. | know, becauss 
lave a good many other 
H. K. Harri 
Bushing Drilling Jigs. 
Editor American Machinist 
I wish to make a few remarks or sugges 








tions in connection with the drilling jig of 
W. E. Callaghan at page 204. I feel sure 
W. E. C that 
possible it is best to avoid fitting bushings 
to any movable part of a jig. Now, he has 
both bushings in the lid of his jig, so that 


will agree with me where 


in time, even though a taper pin 1s used 


for the hinge, there is sure to be a certain 





11G FOR DRILLING A PAWI 


(or uncertain) amount of play. The pawl 
is fixed to the base of the jig, so that with 
the bushings in the lid the holes may be 
drilled in except the right 


any position 


one. The binding screw which fastens the 
lid certainly makes the bushings for the 
but as likely as not in 


Also, 


adjusted 


time immovable, 
the use of three 
for 


30 simple a little thing as a pawl, when one 


the wrong place 
crews to be seems absurd 
cam-lever will do everything that is re 
quired in less than a third the time 

[ should like W. E, C. to 
after the style of my rough sketch, and 
able to drill 
times the number he ts drilling now, with 
half as 
make and which will wear infinitely longer 


WEEKES. 


make a jig 


he will be more than three 


a jig costing less than much to 


than the present one , a A 


Rugby, England 





Useful Belt Tool. 


Editor American Machinist: 

Belt punches are expensive; it takes 
three or four of them to cover the usual 
range of work, and a hammer, block of 


wood and some good backing to hammer 


on are their essential accompaniments. 
lhe tool described herewith, though pretty 
old, 


used as its advantages would seem to war 


is not so well known or so generally 


rant 
Take 


long and tapering from 5¢ inch down, and 


a three-cornered file 6 to 8 inches 


grind if rounding on the back and hollow 
in front, as shown in cross section 4 4. 
At BB, by grinding and whetting, produce 
Sharp cutting edges Annealing the file 


A 


ae : B 
Cc : Ame Machinist ¢ 
A 


Section A-A 
BELT TOOT 


facilitates the grinding, makes the edges 


BB more susceptible to the influence of 
the oil-stone, and allows of drilling the 
3-16 inch hole ¢, which comes in very 


the belt lace 


\s may read 


handy in getting a hold on 
1 


end for pulling it through 


ily be seen, by inserting this tool into the 


belt and then making a complete turn with 


it, the lace hole is produced 


AMERICAN MACHINIST 
The holes made range in size from those 
suitable for wire lacing and produced by 
the point of the tool to those for 34-inch 
rawhide lace produced by the widest part 
of the tool. 
holes to a larger size. 


It will also readily ream small 
The crescent-shaped 


cut made by its mere insertion into the 
belt is very suitable for holding the end of 
the belt lace. Jurning the tips of a belt 


lace hardens them and thus gives you good 


working ends G. FRANK 





Filing Unbound Papers. 
Machinist : 


to keep, 


Keditor American 


I keep, or try unbound 


\MERICAN MACHINIST in my 


my 
copies of the 
position and in 
able to 


upright 
that | 
refer to them at any time, and place them 
little 
The way shown in the sketch did the job 
In the bottom of the top 


bookcase in an 


proper order, so may be 


back in proper order with trouble 


in good shape 
shelf and the top of next lower shelf I cut 
each a month’s 


saw cuts spaced to take 
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FILING LOOSE PAPERS 


bought some cardboard and at my nearest 
tin shop got a small bundle of binding tin; 
what I did not use I kept for future use 
[I bound the cardboard at the corners, and 
the cardboards with the tin binding fitted 
the the The 
thing made a neat filing case, keeping the 


grooves in shelves whole 


papers in good shape. I use the same for 


catalogs, making the saw cuts 34 inch 


apart MACHINE SHOP 


Center-Punches and Prick-Punches. 
Machinist : 
Norton 


It is not quite clear 


Editor American 
At page 346, C. H. 
hard” on something. 


“sits down 


to my mind what he is sitting on, the 


“prick punch” or the “center punch.” <A 
prick punch, as | understand the term and 
as I use it, is a small, light variety of the 
an acute angle; about 


| do not 


center punch with 
20 or 25 degrees included angle 
grind it on a universal grinder to exactly 
20 degrees; 1f it is 19 Or 20 degrees, it 
answers my purpose just as well, namely: 
to make a light, sharply defined mark on a 
flat surface when laying out work, I use 
the acute angle because it is easier to place 
a fine point where it is wanted than it is 


to get the ordinary 60-degree-or-ther« 


abouts center punch exactly where it 
should be. I believe that Mr. Norton will 
agree with me in this \lso the acute 


angled impression left by the prick punch 


gives a better location for a divider point, 


which is apt to flounder about rather in 
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April 2, 
definitely in the center-punch 
mark. Center punches I use, like a good 
many others in 
mark the location of a hole to be drilled 


average 


my line of business, to 


The preliminary layout may have been 
done with a prick punch, the center punch 
simply being used to deepen the impression 
of the prick punch. The simple fact that 
the two styles are advertised and sold as 
such ought of itself to be sufficient proof 
that the names are perfectly well under 
both by the and 


tomers, and also that each in its own pat 


stood makers their cus 
ticular way is usefully employed for work 
as well adapted 
HARRING 


which the other one is not 
to rH. K 





The Shop Eye Doctor. 
Machinist : 


letters in 


Editor American 
There 


journal, recently, about the amateur eve 


have been some your 
doctor of the machine shop, and when | 


remember’ the severe punishment I re 
ceived at the hands of my friends, when 
, I feel like 


to the discussion. At 


I got a chip in my eye con 
tributing my mite 
the time of the discovery in Germany of 
the anaesthetic action of cocaine, i was 
practicing dentistry, and became interested 
in the subject. I purchased a little in solu 
tion when the drug was worth $480 pet 
ounce, and afterward used it quite a good 
deal in my practice, and, being frequently 
called on to remove obstructions from the 
eye, I got quite a little experience with the 


When 


L sold my dental practice and went again 
b ] 


action of the drug on that organ 


into the machine shop, I took instruments 


with me, and, being often operator and 


operatee at the same time, I gained some 


experience at both ends of the instruments 
The following are my articles of faith as 


L have worked them out: 


1. Instruments.—l find that what den 
tists call “spoon excavators,” straight, and 
bent right and left, are the handiest in 
struments to use; a satinwood or snake 


wood handle with a socket and three spoon 


excavator points to screw into it make 


s 


rood outfit, and they can be bought of any 


dental supply house for a small sum 


action of cocaine 


2. Anaesthetic The 


on the eye is prompt and complete, but 


I have learned to avoid a solution; it 1s 
like liquid fire in the eye that has becom 
irritated or intlamed, and is severe in any 


\ solution soon spoils and ought 


case 

to be freshly made for every operation 
I keep cocaine in a straight vial (such as 
gold, prepared for dentists’ use, comes in) 
and turn out a few crystals upon a clean, 
white paper, then moisten the back of 


the instrument at the corner of the eye, 


ind picking up one to three crystals with 


it—holding the eyelashes back with th 
thumb and finger of the left hand—lightly 
touch them to the eve close to the particle 
to be removed, and hold the eye still until 
they are dissolved (a few seconds will 
suthice ) \ second application in the sami 
way will complete the anaesthesia and the 


smart is avoided. Inside 


burning 
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minutes the eye around the offending parti- 


cle will be as easy to work upon as the 


thumb nail The excavator being 


spoon 
smooth on the back can be 


til the edge catches 


rounded and 
pressed upon the eye un 
under the imbedded piece, 


without wounding the eye at all 


machinist should have a ich as lg 
ind is acc I ( Sa Z qd surgeon 

3 Self-He iD I use a ¢ cave retle¢ 
that was made to b ed under the stage 
Ta microscope It 2 inches diamete 
nd 2 ( focus By go e eve 
o the f s evervthing een n h mag 
nified and p nd nobody's help 1s need 
ed; th to n s mu e pleasan 
val J}. S. Rounect 


Two Ways for a Cheap Core Box. 


Editor American Machinist 

lhe things t puzzle the patternmaker 
he machinist and me cs in genera 
re the ttie detalls ind, Dy re ding in 
studying the articles in mec ni pape 
we tind how others have lit roubles an 
work them o Some les we have n 
easonable and unnecessary troubles: here 

ne I once made t 


boxes tor 1 The rim 
was made witha core. Fig. 1. and the core 


box was made for one-quarter the circun 


ference. The construction of this core box 


was the cause of trouble. Only one casting 





FIG 








is wanted nd, knowing this, I mad 
e box sin | gy. 2, as che pas pr ssible 
nd, as | thought, very practical Phi 
pattern and casting were satisfactory 
\bout eight months after, in another shop, 
l was give thet pattern » make 1 
general cons ction about the same 
the firs le pattern passed the forem 
but he was somewhat displeased at thi 
Way Im d he ¢ re box nd he > cl 
11¢ > tne! I: 8 4 sa\ v 
that my y of making the core box was 
mechat ( il is he nl de I W 114 TT 
ged to file the fillet off the core iF 
1 cases ly one sting w vante 
nd the iW ve fi ‘ ve 
can't see Ww e fi core box was n 
PAt I IAKEI 


Cutter Grinder Tooth Rest. 


] \ 171 
I4 American MM nist 
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especially for grinding spiral fluted work, 


it being set for such work with the two 
bearing points in line of travel of tooth, 
Wh 
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a 
| 
st ne Lea = 
merioan Machini 
"> i ) ( N DEI 
s show it it is of course just as ad 
vantage for straig fluted work 


\. B. CHRISTMAN 
Combination Tools for the Patternmaker. 
I:<ditor American Ma 








The patternmaker s mnbinatior 

hown se sketch inn r rried 
n the vest pocket and still leave 1 f 
dollar w h hey ve some virtue 
Weve hat will commend them to the 

ner members of mur <¢ It ind pet 
ips ‘ t the fixture 

4 ws how WO SIZCs I } 

planes Cal be made to each serve i dual 
purpose, the smallest block plane | and 
the tack plane hy and ( being converted 
into sole planes for use on curved work 
ch as lags and circular core boxe by 
iling out a vetal t the mouth of and 
n cross the Tace 1 tiie plan to ill \ 
pace for the shavings to pass freely whet 
sed sa ile ) I It will be fo nd nat 
the angle of the plane nm makes it nece 

v to provide addi 1 room, hence the 

d ft the dovetail letermine \ 
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have, the better, on account of having to 
hft it about Of wrought-iron gaggers 
we shall not need to use more in number 


than of cast iron, and as the wrought ones 
may safely Le made of a section one-third 
of that of the cast iron, the material cost 
will be less if anything. As to the labor 
in making them, this would not cost great 
a few blows in cutting 


ly more, as only 


and bending are required, and unskilled 
labor is cheaper than skilled 
molders to 


“resting time. 


setter set 


the cast up sash weights in 
their The wrought gaggers 
are much better to handle, and the men 
will take better care of them; just as a 
machinist will clean and keep in order a 
nicely finished tool, whereas a tool of poor 


appearance is as a rule despised and ill 


used Francis W. SHAW 
Stops for Screw-Machine Chucks. 
Editor American Machinist: 


It was the usual practice in the shop 








where | worked at one time to make back 
stops for screw-machine chucks as shown 
in Fig. 1 It happened at times when 
the stop was made that the distance a was 
either too short or too long, which neces 
sitated either the addition of a washer 

‘a | 

| 

| a 

od FIG. 14 

) 
| 
F 





FIG. 2 














FIG 


CHUCK 


SCREW MACHINE 


STOPS 


FOR 


under the head 


I tinally 


of the proper thickne 


he shortening of the stop got 


ipa simple device shown in Fig. 2. Serew 


1 permits end adjustment of stop / 


check-nut B being tightened after adjust 


ment takes place The body C is made of 
machinery steel fitted loosely to the body 
of the chuck; J) is a headless screw to 
prevent /: from slipping out when being 
adjusted Pieces / were kept in-stock, 
of uniform length and diameter, When 


there was an immediate call for a stop, all 
that was necessary was to finish the piece 
E at one end to conform to the work in 
from the afore 


will be evident 


hand. It 








AMERICAN MACHINIST 





said that the body C is adapted for a great 
variety of pieces /:—whatever their shape 
may be at F. 

Fig. 3 shows a form of stop which needs 
no further description than to say that 
while acting as a stop operated either with 
the hand by pushing the work against it, 
as the spring can be made of a light ten 
sion, or by bringing the turret up against 
the work, it also ejects the work when 


the chuck is opened is ts 2 





An Expanding Cutter Head. 
Editor American Machinist: 
The enclosed sketch shows an expand 
ing roughing cutter. 4 is the shank which 
fits the turret, and is bored to within about 








HEAD 





EXPANDING Cl 


TER 


, inch of the end; Bb is a plug with cont 


cal front, fitting freely within the hole. It 
is tapped inch to receive the adjusting 
screw C, which is let in through the front 


flush with the holder. Plug B has a key 
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way through its length, the pin LY acting 
as its key and causing it to move length 
wise as the screw C is turned. E is pieces 
of 14-inch round steel let in at a conven 
ient angle and having flats filed for a cer 
tain distance for the binding screws F to 
keep them in proper position only, as the 
adjusting plug is very effective in keeping 
G is 
a jig for drilling the holes in the holder 
\ll screws being flush with the holder, it 


the cutters from being forced back 


is a very neat and economical tool 
W. REYNOLDS 
Birmingham, England 





Magnetism in Press Work. 


Editor American Machinist : 

I was much interested in Mr. W 
Hughes’ article, ““A Magnetic Trick,” at 
page 197, as I have often wondered why 


magnetism has not been brought into use 


on power presses and the like, especially 
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manufactory few ve go whet 
large number of presses were ¢ 


hanc 

by girl operators, the method necessitating 
certain amount of attention coupled with 
the risk of the girls occasionally getting 


fingers through carelessness 11 


smashed 
feeding them along. 
Now, why should not a magnetic ar 


rangement be devised by means of which 
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A Fixture for Holding Taper Shanks while Mill 
ing the Tangs. 
Editor American Machinist 
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In most shops a ve ieee . 
1 ? | 
( ‘ I + ¢ KS 1 OTS 
drills, chu reamers, ¢ and forming 
ng n the end The device here pre 
sented 1s for holding the shank while mil 
g e tang 
Che knee s of lachinery ste¢ nd 
gid ough to sup} work and 
stand the « The hole for the bushing 
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thre ng run ecure d better pay steadier 
obs, or promotion to more lucrative pos! 
tion Now that we have toolrooms with 
00 tlways ready for anybody for any 


purpose upon call, and a messenger service 


W it electrical call ind all the rest of it, 
there 1 till the difference in the men 


Some can and do think ahead far enough 


to have the next tool at hand betore the 


1:1 


ictual minute comes to use it. while others 


have to wait with every change of tool 
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Two Sizing Tools. help 


word that 





Cast steel finished 





A Suggestion in Mechanica! Nomenclature. 
\merican Machinist: 

been said 
blanks for drawing 


interesting and 


noticing 


associated 


“stamping” by 


builders of electrical machinery 


Men call a plate for a laminated pol 
I 








Tap 
1 > 
= all 
Here again one is more just to himselt 
than the othe Phere are ) many cases 
in the shop where this matter of Justice to 


elf by promoting one’s own efficiency ot 


VOTM com in that at 1 not 





to enumerate them 


Perhaps one of the most important ts in 


the hanging ot athe speed when thre 
diameters of the work chang ind the 


hanging of feeds as the cuts become much 
lighter or heavier. Often on planer worl 
) 
I; 


that is not rectangular much time is saved 


by moving the dogs when the shorter pot 
tions are traversed, but the men who are 
not the most true to themselves are apt to 
neglect if 

No foreman who is fit for his job has 
any too easy a time of it, and foremen, 
like everybody else, like to have as easy 
a time as possible, and they of course like 
best the men who give them the least trou 
ble It need not be said that there is a 
great difference in men in this. respect 
Some of course are not as good as others 
imply because they can’t be, and they 
don't come into this sermon, but others 
differ from each other by actual effort and 


thought in the one case and by the lack 





of it in the other The one who ts just 
enough to himself and to the foreman 
t hink and plan that errors will 

be avoided, that everything will be don 
right that is done and that nothing will 
be omitted that should be done, must have 
ter present and Prospective st nding 


who uw 


Pel veral grooves can 


Company, using thei 
screws and blades, 


blades are not spotted for 
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1 “turning 


ling,’ and they wot 
“turning 


chips or 


of uniformity 


ceable in the catalogs of 
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ng general word meaning pressing | believe that much of the t 
by wer work of almost any kind, as perienced with grinding macl 
distinguished from hand work, and that it to the us¢ f unsuitable abrasive w 
‘ ng, tor ng, punching, ind to desire to torce the whee eh 
‘ ving, embossing, etc., and that punch its limit. It is also well to be 
g perforating or producing a hol that the .size of the wheel bear 
e the ‘ he thing iwht for, and portant r t ‘ 
t yece Pp ed It 1s liv Waste scrap I sto v t ‘ 


— tributed evenly 


Edito: Americal 
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Lathe Dog for Finished Work. In doing precision irface grinding 
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Stud Driver and Finished Pipe Wrench. 
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Surface Grinding —— 











1 } 
{ tery \ ] qu to several Causes, 
f which will cause the trouble 
, , 1 7 ; : 
Mil i D> r cutting wheel, second, an 


verworked wheel, and third, a machine 
lacking in rigidity Also slack in the 
1 tend to encourage vibration 
\n entirely smooth surface is difficult to 
obtain with grinding machines or indeed 
with any machine, but a close approxima- 


tion can be obtained by observing the fol- 


lake up all slack possible in the spindle, 
true the wheel frequently and run light 
cuts The wheel must be given time to 
remove the metal and the smaller the 
wheel the more time required 

[Improved results are generally obtained 

reducing the width of the wheel face 
| usually bevel each side about 30 degrees, 
ng about ; inch more or less for 
he cutting face The more pressure re 
quired to hold the wheel to its work, the 
more trouble with chatters; hence use 


that will cut freely. Never let the 


much tapering on the face 
prevent this, feed the platen or wheel 
ckward vi forward The result 
| will be tl he face of the wheel 
i rradua . 3 inded contour 
better than to have it wear tapering 
nding on one side only and wedge 
( { tne ¢ 
\ st il truing diamond should be add 
er the eq met { rface grinder 
( db rranged rv held on the 
platen directly under the wheel d be fed 
der so that the wheel face mav be made 
parallel the work face | 1 good 
t ( 1 wheel u ! ( King 
1 1 4 on) \ ry fink W rl 
We will now suppose that the operator 
] ] ered all the above detail na h 
trued otf and wishes to grind off 


finish cut of a fraction of a thousandth 
of an inch in deptl LT ts the machine 

motion and everything starts off well 
for a half dozen strokes, when the cut sud 
denly runs out. | wonder if it ever occurred 
hat oil must necessarily 
occupy some space and that a spindle must 
necessarily have oil between it and its box: 
also, if a spindle be stopped, that this thin 


film of oil must gush out somewhere and 


the spindle settle down somewhat on ac 
count of its weight? This is the explana 


tion of the mystery. «The moment. the 
spindle is stopped it commences to settle 
and in its lowest position the wheel should 
not be adjusted to the work. When the 


pindle starts up, it gradually rises on the 


film of oil again The remedy for the 
above trouble is simply to let the machine 
run for a minute before adjusting for the 
finish cut 

Phe re t tf the foregoing 1s embodied 
n the following “hints” for surface grind 
er Ope t 

First, make sure that the machine 1s 


lubricated and that it runs freely in every 
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° T ’ 1 7 4 
nt expect to adjust the wheel to trac 


thousandths of an inch without 


the index handle 


an emery wheel of as large a 
as possible and one that is coarse 


‘utting 


tenacious metals like wrought 


machinery steel or brass, the best 
results in respect to finish are obtained by 


f fine soft wheels taking very 


with coarse feed. The wheel 


away somewhat to insure good 


wheel must not be expected to 


work of a large wheel in the same 
finer feeds and slower platen speeds 
should be employed for small wheels 


\ grain of emery has the capacity for 
performing a certain definite amount of 


before disintegration, hence two 


emery in a wheel will perform 


work of one and the latter will 
diameter twice as fast and pro 


less accurate 


Speeding up an emery wheel helps to 


} 


keep it from wearing away, but the amount 


idvantage is limited by practical 


or a filled wheel can sometimes 


medied by slowing it down and thu 
to wear away. 


\void generation of heat as far as pos- 


hough heat does not necessarily 


to spring \ll grinding wheels 


rr loss and little trouble will be 


it if the heat is distributed even 


it the work It is intense 
point that causes trouble 
much hea kely to be genel 
y Cl e feeds and very light 
is d bute ie he QUICKIY 














Cutting Wheels.’ 


Remember that the grin 
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Support for Lathe Chuck—Belt Shifter 











FIG ; rool 
A cut .oo1 inch deep is a large cut for a 


‘ut .ooo1 inch deep is appreciable and 

larger, judging by the sparks 

On precision work, always let the ma 

run idle for a minute before adjust 
wheel for the cut 


] | 7] t } 


down feed must work easily to ob 


Keep all wear of spindle taken up 


il the grinding spindle in the 





not to mark the chuck) wi 


he carriage, and a piece 


ie right hight fe 
so that one man can run either 
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e belt is slightly two clam] 
ngs straight, the end ry filiste ead 
athe head Phe g ugn t 
d st where it e 
elt below é 
ws off s belt every 
ved to shri 
nee I W years 
g 3 1s sed for a 
the | ¢ s round so 
juat hreads' the 
dd d so answer 
‘ rews. The 
ve ent tor recl cl 
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Centering Work in the 


\f 


Punch Press 





pring ele igainst the groove 
e fixture 
Phere are ree ints in favor of this 
( f centering: (1) quickness, (2) 
enters are exactly line, and (3) the 
enters are definite distance apart 
Phere is no question in my mind that 
different haped center pnuch could be 
ed to overcome the objection cited 


H. 


Grinding Twist Drills for Cutting Air. 


Editor American Machinist 
Hlaving had a lot of hole to drill In 
Which part of the drill cut air as shown 
n the sketches, | had some trouble in drill 
| 








Aw ‘4 
FIG. 1 FIG. 2 
GRINDING DRILLS FOR CUTTING All 
ing the holes straight with the ordinary 
drill, the tendency being for the drill to 
shy away from the metal, as shown in 
ig. | \fter grinding the drill as shown 
in ig. 2, | found it as easy to drill the 


straight as if drilling a-.full hole 

In order to start the drill, it 1s necessary 
to use an ordinary drill, drilling just deep 
enough to enter the blades of the drill as 


be used to 


ground in Fig. 2, or a jig may 

guide the drill in starting I have been 
able to do some very difficult drilling in 
this way, even to drilling less than a half 


than half of the drill 
W 


hole, or where more 


cut ai KRAMP 
Making Button Head Screws. 
Machinist 


Some time ago, | happened to be located 


\merican 


| ator 


a small electrician’s “general engi 


as 


nee! fo repair a rheostat we required 
nne button-head screws The sketches 
tell the tale as to how these were made 
n short time One-eighth-inch diameter 
ass wire was cut into lengths and thread 


lathe, one end short and the 


Upon the short thread 
] | 


working end long 


\ ashe 1 


ed end Wials screwed al rass 
tapped) as shown in Fig. 1 Phe appara 
tus for making the rounded head is shown 
lig. 2 Vhis consists of the half of a 
copper float ball mounted upon a_ three 
eCgs d stand and Containing solder \ 
ci la gas burne f cleans 
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ing material made up of resin and spirits, working on a piece, are not su 
ind a can of clean water complete the keep them busy; hence the adopt 
outfit igs of this principle, in which the rem 
lo make the button-head the brass wire ing of bushings for reaming 1s avoided 
with washer head was dipped, washer the labor cost reduced about one-half. 1 
down, first into the cleansing paste and links to be operated on are show t A 
then into the molten solder, causing a clamped to a plate or body B. There 
drop to form upon the bend, and also to” three of these plates, two being held 
qr 
. ©) am pore iiTo0si!) 
Tut = 
FIG. 1 
Solder 
ih 
i Uo TH L> 
Washet 
FIG. 2 MAKING BUTTON-HEAD SCREWS FIG. 3 
solder the head fast to the wire: then into i@ trame ( and, while the too re 


the 


Wate! 


Dipping the molten drop into the water 


caused it to partake of a pe rfect button 
shaped form, so well formed that it gave 
the bolt a nicely finished appearance, need 
ing no finishing whatever. (See 


Francis W 


Birmingham, England 


Fig. 3.) 
SHAW 


Jig for Drilling and Reaming Links in an 8-Spin- 
dle Drill. 
Machinist : 


a jig which is used 


Editor 

Phe 
for drilling 
and which helps to keep our multiple spin 


\merican 
drawing shows 


and reaming connecting links, 
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erating on the links in these, the third pla 
is being refilled W. E. SarGent 


Every Man His Own Eye Doctor. 
Machinist 


letters on the “Shop Ey 


\merican 


rf the 


Editor 


In view « 


Doctor” which have appeared recently 
would like to relate an experience of mu 
when there was no such “doct : 


may help some other readet 
ICAN MACHINIS1 

In the course of the day | had got son 
which made it very 


for the dav I went 


thing fixed in my eye 


painful, so on leaving 


SS cA 
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Lj 
ry du 
1G FOR DRILLING AND REAMING LINKS ON &-SPINDLE DRI 
dle drill presses working with nearly their to a doctor—not a shop eve 
full number of spindles at all times; in) have it got out, and paid hin te 
most shops I find that the number of pieces $1 for the said getting out. But 
that can be worked up on such tools, and riving home, in a little village t t 
<eep oa easonable number of spindles doctor, my eve was as paint e\ 

















\pi 2 yOs ‘ 
W itl ligl ind i is he shank wid ( Q 
the offending subs ce Now to @ GUC w wan 1 Cag 

ut. My wife was too timid to try indicated by the dotted lines, and a piec 
tried myself, but my eve was by this tim f tool steel is brazed in. If the 
S paintul that I could not hold it st sina compared W h the diametet I | rf 
when ¢ ce was neat rl s led me lt the ste piece extends ¢ ( ¢ 
t think that if | could manage to fix the ot the shank ind the socket is slotted it v1 ! ig 
eye immovably for a few seconds I could so the drill can be put in, all as shown 1 tt met “ 

| the ) How » TIN was the nex n liustra 1 

hought his was soon and simply donk We are now up to the subject of sharp- met 

vy opening the eve and the wife pressing ening drills, which operation should co1 L 

n the lids with one bow or handle of the sist only of grinding the cutting edge : 
scissors Needless to sav the job was soo1 o each will do its share. at 50 degrees to i! ns tol I I he 
done, and done well, too, without cocaine, the axis of the drill, and with a proper = d 
either \licro imount of clearance tor-a given teed and l 

Birmingham, [England material Phis is a comparatively « 

omemiatddeens job with the special grinders on the mat hight of th { Mtns ut 


Business Ends of Twist Drills—Cutter Grinder. ket for the purpos« And there have been f a ty ’ bs d 

Editor American Machinist a number of gages show 
It seems to be natural for a boy, when ican Macuinist, by the aid of which I to we fi f eg! 

he begins to run a drill press, to feed the believe drills can be ground by hand it lj 

according to the force required an AL manner Ta 


keep it cutting. That is, if it cuts freely Fig. 4 shows a drill gage that has gon oy ee Ba the 
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PWIST DRILLS—DRILL GAGE—CUTTER GRIN DEI re arinding theit Dine cuteern ot Ti 





Mie \ ( pea 1) ( ‘ 
drill points through the work, and it is it is new believe, in some import ( ) Phe ( | the 
{ here that the drill is most frequently test spects, and is well adapted to show if a grinder they wanted undet . mth 

ed to destruction, or sometimes only its drill is correctly harpened The dril Under t t ‘ \ | WN 
tongue is twisted oft shank is free in the socket, and rest na g ‘ 
Automatic feeds and balanced spindles center pointed micrometer screw by whicl porar meet their requirement n that 
relieve the breakage of drills*to a great small endwise adjustments may be mad in \ rdingly | had nel 


extent, when thev are allowed to do so, The other end of the gage body 1s slotted — plank mped ne of th umn 


but once in a while a man unaccustomed parallel with the axis of the socket \ to fort t 
to drilling stops the feed when he sees or blade with a tongue rigidly secured t 1 ( 
feels the drill pointing through, and then is free to slide endwise in the slot, when ry t mplete the 1 While the 
wds it, or if the machine springs. or if not clamped with a bolt and thumb nut. — tabl \ being made, the r shatt 
there is a drop of the spindle equal to the The blad set at an angle ot 59 degree \ f id 
eed of a few evolutior t eans nm ex t the t oe t 1) ther p | Ae 
ssive feed, and the dr s apt find it dard Phe ‘ di ted d’ fort tt [ r 
vav to the scrap pile nstead of back t graduated t ‘ diusted ‘ ‘ { ( 
he toolroon diameter of the drill to be g i ai \ 4 
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Cutting Rubber—Bending Tubes—A Wax Press— 
Combination Tap and Reamer—A Lathe 
Stop—Adjustable Angle Plate. 


Editor American Machinist 





\ I read ( ll 1 tel n the 
\ \I HIN r I often think If 
FIG. 1 
4 id \ betore | dl d 
uk ind h a job, how different I 
would have gone about it but son mes 
I think the opposite and congratulate my 
elf on 1 me a better way 
i ( ndent’s method. Some 
thing en recently in your columns puts 
me mm und l ob that came into the 
| b Che problem 
\ L I 


A 
y 
ya 
A 
e Louse Forme: 
~ 
American Machinist 
Fi ; RIG FOR BENDING 1 IES 


was, to cut up a large quantity of rubber 


for use on bicy The rubber (a 
} 


le p< dals 


huge boxful) came from the manufac 
turer in lengths of from 4 to I2 feet, just 
We 
used a plain cutter in a hand miller. Fig 
t shi 


steel finished to a sharp edge with a hand 


as it was “spewed” from the machine 


ws the cutter; it was a disk of sheet 
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enough to jump it out of the fixture 


a box. Fig. 2 shows also the section 


Fig. 3 1s another good fixture used in 
the same shop. It seems rather late in th 
day to come forward with tools for 


Siv ni’ 





cycle manufacture, but this rig is just as 
good for bending bedstead tubing and 
boiler tubes as it was for bending bicycle 
frames. The sketch is quite cleat [he 
tube was wedged in position with clamps 
that exactly fitted the straight part, and 
the loose former was introduced between 


the roll and the tube, the bending, of 





COUTS¢ being done by pu no } indle 
Ad, t il 
R 
| HTT TTT , 
ANTHHA| ||| iy 
| tL Lil N 
TTA TUT TINH 2 
j UL VT = 
FIG. 5 TAP WITH RELEASING REAMEL 


around In the figure the tube is shown 


, ' 
completed 


the for 


with the bending 
The 


mers smooth and to completely envelope 
the tube [ 


operation 


essential feature is to have 


have since seen some very 
Thornycroft boil 
that 
Both 


Mr 


pretty tube bending for 
ers, ut 
beats the product of this machine 
the above 
E. E. Holton, of Springfield, 


Speaking of “spewing”’ 


have never seen anything 
work of 
Mass 


reminds 


schemes are the 
me ol 
a cheap tool for putting beeswax in a con 


venient form for patternmakers’ use. Fig 


} shows the tool. The body of the “ma 
chine’ consists of a short piece of 1-inch 
gas pipe, reamed fairly smooth and 


threaded at both ends. One end of this 














tool; it had no teeth and was not even pipe has a cap screwed on, two holes being 
fouplhine 
f Pip . 
| . ? } Plug 
: | | , ‘\ 
” tll | { 
i y 
| LU I | ~4 
a wan Ma oa 
Ge Wey ae :, 
}. A WAX PRESS 
hardened It was run at the highest drilled in the cap for the wax to be pushed 
speed of a Pratt & Whitney hand millet through [he other end has a coupling 


fixture, which 


Fig. 2 shows the 


wood and a crude affain The stock 


cut off fast as it could be pushed in by 


hand, and the elasticity of the rubber 


made on, into which is screwed a plug 


with a straight hole tapped through it 


This plug carries a screw, having a plung 


er on one end and a square head tor a 


Into 






wrench on the other end 





the tool in a vise, remove the plug, p 
the wax (which has been cut up int 
small chunks), screw in the plug, the 
screw down with the plunge: Py ce 
| TT 
pF) oO 
/ 
Amerwan Ma is 
( O ) rABLE STO FO! \TH 


streams of wax will be the result 


may be put away in the tool box for fut 
of different 
Different ways 


use. The holes may be 


to make two sizes of wax 


uggest themsel 


of using it will readily 
to different patternmakers 


Fig. 5 shows a combination tap 


reamer for use in a screw machine | 
tap may be adjustable by any system 


feature of the tool being the 


reamer 


reamer is loose on the tap, being held 


the lock pin. As the tool goes in the ( 
is reamed and tapped at one operati 
but instead of backing the reamer t 


through the finished thread, the reversing 


YS 








oil 


J 
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/ 
WY Siu. 
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Work 
I r 
- 
Face Plage 9) SB | 
% Ame in Ma 
Spind ( 
betaine 4 
FIG. 7. ADJUSTABLE ANGLI 
of the tap throws the reamer off and 


leaves it in the hole to b 

the work is taken out of the chuck 
Fig. 6 is a simple lathe stop used 

duplicate work The cross-feed hand 


. ] : _ seecteat eartae,s-t 
wheel carries an adjustable screw which 
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\ ~ YV, ) 
rikes against the disk whet tis re ade ¢ Wo! g ft whe serted u » 
yived into position In using the lathe e of the th res ders supplied with 

perat screws the t up to with le grinding mac ‘ 
er ition, then swings the disk int If a roller f forr g vet head witl , G 
nn by means of the wire handle. T] dius of \ \ ( 

' positive, if nothing else nond & I = 
Where one ery much boring t r with the G one-eight! 
ne at an , in adjustable angle yn i e centet! t \ the 

ery handy Fig. 7 ws sucl 1 g vhee y 
It is adjustes ( yf right ndle \ 

d left-hand screw d locked b C4 I 

S ihe s¢ co e( 1 t > | re - ¥ I ee ) 
uds put in to the fixture, with nuts out } ' { 
le e screwed up t 1 ing by 

fixture rigid afte ect ang Pm ; 

Ful piece of wor ! e anel f~ Pi , 
fi ring R. P. Kin : 
FIG 4 
Simple Device tor Shaping an Emery Wheel. a 
dit \meri Machinist FIG. 1 
It is often n ssary grinding, to use 
V wii ving ¢ re e edg f e « 

ex edge or pr the desired 

\ ft VE g \ nlovec by With this t ’ ve ( d produ r 
l mat facture C\ Se ¢ ins e¢ \\ ; Ot I 
or juantitie he head I the \ \ en @ ‘ y 
ng “spun” on by Dp ef smal ers f P P 
¢g I VW en tW I t} ers were ¢ fort ng 9 T. ld 
de by e, a rne! By se o the 
mbined t ke perfe semi-( é t edge 
yssible. Whi hroug the roller duet \IILLAE Truing Rubber Rolls 
t Wo! ) t ey Were ¢ - —— ’ ’ ; 
n nd wet ed er seve! Cheap Gages for Rough Usage. | 
For the ke of economy and ease Ieditor \t Ir n Machn { 1 | 
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f 
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\ G © 
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4 
a 
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2 | 
FIG. 1 P | f ranel ~ ~ 
| | ? tie 
| + 
aie A 
H NG EMI H . 
V ¢ g ta I ne e4 wa 
te p fer y W e f ¢ Trac 1 v 
as ‘ al 
\ forging int igh f ¢ ' 
Fig. 2, ) g V De g dded ving \ t 
eid cl | ( imond te p 
¢ 1 nce I the Fig g gag 
é ver en e torging d Fig nd 4 gag 








rp rake he tool should be hardened 


Is suthcient fine grit 


Phe 


n the rubber to wear the edge badly 
peed governed by the ability of the 
tool to stand up to thre work, and 1s slower 
1 prope rtion. as thre rubber Is hardet 
Phe ott ro cannot be cut satistac 
arily with any kind of a tool I ever tried 
nd the best and quickest way is to grind 
em down In fact grinding makes the 
t satisfactory job, whether the rubbe1 
hard or sott 
The grinding may be done in a lathe 
ising an overhead drum for driving th 
vheel and bolting the wheel arbor to the 


oo] post bloc k 
had 


with tlex 


In plants where electricity can be 
all direet-connected motor, 
the 


detached and 


“1 


cord and plug, makes most con 


enient drive, as it is readily 


put away when not in use, leaving plenty 


f head room over the machine, a quite 


mportant detail-in shops where most of 


this work is done, and where one or two 
lathes have to do all the work, large and 
small. 

The best results are obtained by using 








ae er 
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G \ SAMPLE CIRCULAR CASTING 
ast-iron disks for wheels, &8 to 10 inches 
n diameter and 1 inches thick, with a 
groove 1 inch wide and ‘xg inch deep 
turned in the face This groove ts filled 
with strong twine, laid on tight in hot 
glue and then covered with several coats 
f glue and No. 40 emery Phese wheels 


ire to run dry \ fair job may be done 


by running across the face of the roll with 


Ni 


held to its work by the tool-post, although 


2 sandpaper, wrapped on a block and 


this method is slow and not very accurate 


\RNOLD 


Circular Pattern Work. 
Machinist 


shapes and sizes of cir 


\merican 


editor 

Many different 
with advantage be 
molder'’s use the method 


This method is of 


tterns 
the 
deseribe d 


WAY pre 


by 


tbhout to be 


equal value as a time-saver whether 6 or 


1,000 castings are wanted from the pattern 


made It has also the advantage of pro 
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iding directly for the molders’ use a pat 
tern equal In every respect to a plate pat 


and which many instances 


be worked by 


Fig 


tern 


may 1n 


‘omparatively unskilled la 


bor a plan and section of a 


— 

















A 
A 
a B 2 
<<... \ ; = 
G. 2. PLAN AND SECTIONS OF PATTERN 
casting of which 1,000 were wanted. Fig 


2 shows section and plan of the drag part 
of the pattern, which is prepared by first 


suitable board and chucking 


truing up a 

the same in the lathe The convex side 
of the pattern is fastened on to the board 
and turned down so that the board serves 


joint when used in the molding shop 


ads al 
The pattern used to form the concave 
side or top part of the mold is prepared 


similarly to the drag, with the exception 
that the board is made sufficiently thick to 
contour of the 


face \t 


the 


pattern to be 
B 1s 
pattern. C ts 


allow the 


turned out of its shown in 


section the 
the 


Phe pin guides f «1 


top part ot 
the 


are 


drag part of pattern complete 
set on the center 
line and at equal distances from the center 
of the hese 


‘orresponding pieces on the snap flask used 


pattern board guides fit 











to make these molds, and similar guides 

are fitted to the top part of the pattern 

board. To make a mold, the two pattern 

Si ee : ve Stes ne oe " 

ria ER ' se 4 
3 fe t a 
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FIG. 3. SECTION OF MOLD COMPLETE 


boards are placed side by side and both 


and are rammed up together 


drag 


Phe drag is turned over, the pattern rapped 


cope 


off, and the top part is lifted off the pat 
tern and placed on the drag. The flask is 


next taken off the mold and the weight 


1s placed on. the 


mold, as in Fig. 3, 


A Pattern Making its Own Core. 
Editor American Machinist 
Che 7 


sketch herewith 1s tor 


ing for which a pattern was mad Lhe 
way in which the pattern was made 
the molding may interest some of yout 
readers, as it did me Po some iv be 
an “old joke.” | wish you would publisl 
it few of these “old jokes ind I d t 
think it would harm some patternma 

if they would buy or borrow you ( 


paper and read of them 


Four were wanted 
The 


said, “If you make the 


castings 
molder boss Was Cf 


pattern 




















part flask I will have them for you this 
afternoon.” He instructed me to make 
the pattern as here shown, with parting 
and core prints and core-box I did sé 
and got my castings true to pattern dl 
on time The pattern was placed on a 
hoard, cope side down and the drag was 
tilled with sand and rammed up to line 
ste . 
x } 
Rib 
I 
t 
p 
f Pa 1 
‘ 
11 Cc Ce 
ra - 
ba é IZ 
| Core-Print \ 
{ A B 
ta 
dine inis 
\TTERN MAKING ITS OWN CORI 
1B. Next C (part of pattern and print 
was lifted out of the sand, and in place 
the core print a dry sand core was placed 
after which the drag was filled, struck oft 
and rolled ove! Phe cope Was Pp ed 1 
rammed up, lifted off, the pattern w 


drawn and the cope then replaced 


incident whicl 


[ wish to mention an 

took place in a pattern shop when | wa 
a cub \t that time I knew wr thought 
| knew—more than all other patternmak 
ers. and so did one of the other tellows 
working in the shop Everv article in 

mechanical paper to him was “dam t 

ishness.”” A pattern on this order was 
given to him to make, and t ) lded 
na two-part tlask Well. he made it, but 
he parted it lengthwise and made the cen 
ter with a core. Often this fellow would 


call me and sav: “Say, kid. anything | 


don't know about this business 
knowing: IT am just full of patternn 


mo 
Ing 

















A Knurling Tool for The Turret. 


il 
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Editor American Macl 
ar s : g tool whi 
s es o Fi ) ly 
s be ‘ HH er .1 is mad 
I cl ( Ce s Tt 4 t he 
rret ‘ ( ig fit for the 
ft sample plug his acts as 
sit dy \ le Vv he ( ( | ‘ 
~¢ I I le t ( Call ne 
C 
NURLING “> 
] 
aeep  ¢ g \ I C KI ris cleat 
ng whe ‘ tii | ( mottom 
ft this rece ( i stop agains 
e Tace i tie ead Che knurls ( ire 
made ce nning fit 1 tine W crews 
whic ( ewe g nto the holder 


A Broaching Job 
\achinist 


Broach ng s ery nteresting Wool 
Some mechanics 1 the best and only 
Vay make bro ch Ss In one prece ; | 
don't think s long experience has taught 

e tha . e wrong way To do the 

1) Vn the sket« th one broach 
vould re ‘ long one—and that would 

iuse trouble: for a broach of sufficient 
ength for this work 1s. difficu to turn 
nd mill, and harden and draw, owing 
he keyway e side which will cause 
pring ( g would be 
lvantage if it were g ved on opp 
des 
Phe ole in the piece how n Fig. 2 


+} ~] 
HNICKNCSss 


250,000 pieces ] ive bee mace witl the 


nd pieces was nothing npared with the 
ss whet ising the long broaches first 
cle 
rire ‘ a il, t £ 
; P he ‘ WI 
g. | e 4 inch g and of th 
ete Give ipered t me 
4 ther na 
( ( ( ' es - 
) t t ‘ _ " . . 
eX ; 7 press fix ( 
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Fig. 3, is drifted cold; this, owing to its end, and locked by nut f, which is in’ and then locked with nut /. The end of e 
the quality of the stock, is a neat piece of one piece with a lever has a comparatively small area in contact 
vor} lig } and 6 show the drift and The method of setting is this: We will with the work, but it does not have t 

punch pre fixture The punch for assume that we have a true spot on the take the thrust of the cut. If e is screwed 
utting in the drift has a steel insert the work where the steady-rest is to beat up with the fingers till it bears moderately 
It is very important in) Assemble the parts as shown in Fig. 1 tight against the work, when f is locked 

ng bro: that the stock be thor- but with clamping screws in g and / loose tightly it seems to strain e away from the 
nnea nd, when broaching, Clamp g and /: to d first, and to tailstock work by just the minute difference be 


thing but tl est oil D:'G casting afterwards, which will tend to tween a tight fit and a running fit, so that 
seca prevent d from being skewed around. Of part couldn’t work better. If the work 1s 
A Tailstock Steady-Rest. course, d need not be exactly above the too delicate to bear the weight of c before 


il ii 
Iditor American Machinist: tail spindle, but can with advantage be it is clamped to d, a piece of wi 
Qt me wor vetween centers in the placed slightly towards the back of lathe jecting slightly trom a chuck can_ be 
bench lathe, the steady-rest furnished by then the V-notch 1 will be in a bet turned to the size of the work where 
ste dy rest 1s to bear. and c can be set by 


that. The bar in my steady-rest 1 ‘ 
inch drill red, but that is altogether too 


small However, I think with a S-1nch 
Se a ry However, T thin L5G 








WALTER GRIBBI 











Lal Jig for Drilling a Spider. 
I — editor An o! ‘an Ma hi - 
co. 


\ The drawing shows a jig which 


igned and which worked very well 
| | A beit both quick and accu 





| Se 
| : FiG.1 } ( ae 





4 5 | she a ng not even. the ) lg 
‘ , , ; ' 
: taccd, giving no finished surface to locate 
FIG. 2 BIG. 3 3 4 P 
Aigrican M at Dy vith the exceptio1 f 
rAILSTO The operation was as_ follows ( 
the ikel come nN e Way otf the side i nt inte 
} ] | 
( nd having « il use for me | 
thing I he t | ed the steady = | \ pacers 


| - 
howt rewith, to be amped on \2 | 











the tailstock I do not know whether to LS 
t origin r rot, as it is a combina 
tion, with moditicatior of two ideas of Pee 4 


ther men Mr. A. H. Cleaves, in his 
0k Way ind Mean _ hows.a steady 


j j 
] rn 
l 


on tail spindle of en { 


gine lathe, and Mr. C. O. Griffin, at page eae 
: dig C" a 


62, Vo IQ), NnoOws a teady-rest for a 


re to he clampec 





grinder that ood relation to Fig. 2 
herewith 

The makers of my lathe turned each | 
end of the tailstock casting exactly the | 


ame size outside, probably for manufac A ( / = = | } | 
) c | 0 
Y¢e°. 


turing reason but these two places — ‘ \\ | 


—— — 

+16 

Pe | 

/})) 

YW 
Lt, 


offered an excellent opportunity — for 7 @ HS \ 
clamping on two castings like Fig. 3. The 
’ . = / 
upper hole in Fig. 3 takes a 5¢-inch round NAN f) J 
a 


bar, either cold rolled shafting or drill 


~ 
1 - and —=> 
rod, the outer end of which is turned | a SSS - 
. . , ' Mem A 


down to , Incl nd threaded to take the 


nut a, whicl made in one piece with a cY. = tr os) | | 


lever Che washer >}, in connection with — Sas 

















nut a, clamps the steel piece to the 
: ale t ) Ki eb 
und bar ad The piece c has an oblong 
hole where it is clamped to d, which ad ter position to take the thrust of tl ut spider was slipped upon the stud, wl 
it f me id down adjustment After d is clamped in place, the nut a can vas a driving fit in the index 
Che lower end of c¢ has a 3<-inch hole. be loosened and ¢ will drop by gravity on i running fit in the jig fran Cher 
hich 1 filed to a V-notch on its upper to the true spoi of the work itter which handle it the cam showt 
le 1 hardened t! point. The fine a is tightened Finally the screw ¢ 1 was moved over, bringing ‘ ) 
thr led 1 | ew ~ | 1 cle ed t tigl tened t ( \\ Tt tiie 
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WW S 1 tights ds I N Oo ( 
gainst end r the sp 1b, Clamp : \\ a i 
g t igainst ( ndex whe ‘ 
en ( c p wed the 1 eng ce ‘ 
de =? 1 t S ( to re ive whel I ( \ ¢ ( 
Pp ¢ | Was W araw! 1i¢ e¢ n \ ( \\ o 
fis | Y Cal s ef 1 | wish t ( b t ot | \“ ‘ 
atte I tw so quickly, re ( very 1 ng of ie” jt. a, % 
( ng ere tur i e wrist t ck the itside i 
yom \ : 
unlo¢ 1 wher ked it is ready One i ( ! t] pla : \ i 
rk It! » 4 1¢ Tt tine d And s¢ ‘ ¢ ‘ It was 
ds very firmly | ghtened it witl ntal fir ore ft the di vp 
det te il int I rores ind found | vith ] t 1 Ir en t erve ’ 
d not move vy pulling on the spider sad Ip fs t ks 
m { t can be relied upon to hold vay t ( ( ( rte 
vthing firmly en rh f drilling or for strips on the : mat ‘ d filles get 
ght n neg uts IR ( ¢ O11 \\ Wi ( \ ‘ 
ee was steaming ‘ jo-inch 
Steam Bending Under Difficulties. ulley ( { J. Scu 
Iedit \n ‘an Machi 
Repair men in mills sometimes have ‘ ‘ 
| ( uu eC he meat t C 
] \ ng \I () ] \ got 
Comments on Recent Patternmaking and Foundry 
Articles 
When 
. 7 
FiG. 1 FIG. 2 
+) ' 
i 4 { 
= . 
Re (P 
~~ J : 
‘ g 
» J 
lig t be 
2 r \\ 
\ rT 
‘ ' 
‘ ! ( \T ( 
‘ r t Y ved ( Q 
’ i} , 
‘ 7 ‘ 
er. r . 
A _ 
HE STRIi A Couple of Drilling Kinks. 
Editor American Machinist 
1 W he 1 2 2 1 
j ae 1O che g the gag t ( re 
\\ 1 ple f 4-in iple plank « say to wl ! 
] 1 d Ve I | strip ( t 1 % the or g } 
t ‘ 1) | g S tee ong hole 1 et t , ‘oid 
I] ( g < ( ( adet . 
We dt f \ fre \\ ( t ! 
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dded to the scrap pile at 144 fell 


swoops oT In addition to the waste of 
uable steck, he has on his pattern twen 
hree glue joints outside 74.6 inches 
ong eacl ind the same number inside, 
63.6 inches long each directly across, and 
144 butt joints in line with, the “draw 
Now, Mr. Newton must know that this is 
e€ most practical or, by long odds, 
hie eapest and best way of making such 


when handicapped by the 
Why a lathe should 
is something beyond 
fol 


patterns, even 
tbsence of a lathe. 
be used in this case 
my comprehension, as man who 
lows the 
f Queensberry would unhesitatingly build 
false 
quicker and better than ever seg 
with the added 


any 


rules laid down by the Marquis 


this lags on heads, and 


patt rn of 
make 
shaped to, 


ments could be 


advantage of having all glue joints—which 


in this instance need not exceed eighteen 


entirely in line with the “draw \ some 
what long and varied experience has 
proved to me that the “life’ of lagged 


patterns ¢ 


f this type exceeds the segmental 


reed by some moons 

\t page 344 “Patternmaker’s” letter on 
Draft in Gear Patterns” of the “Herring 
WoTne species 1S instructive, in that tt 
brings to light the usual diversity of opin 


ting between patternmaker and 


molder, a condition that has prevailed since 


dwellers” made patterns for and 


ist their first door-knockers, which ac 
for the “knocking” tactics employed 
these artisans up to date “Pattern 
make vas right when he made his pat 


mold in a two-part tlask, and may 


( g and prosper for the following 
rm Phe one great objection to mold 
ng the teeth of such gears in a cheek, 1s 
hat the ramming due to the angle of the 
teeth, geht and left. tends to force the 
two half patterns apart—in fact, so much 
o that | have seen discarded castings with 

well-defined groove at the center of the 
teeth, say, half the depth of the same, the 
iron having washed away the rest Ot 

urse the molder will sometimes try to 
mprove matters by attempting to “slick 
ff the teeth at the center with marvelous 
results, as anvone can testify to who has 


ad any experience on this class of work, 


theugh in the case quoted above the mold 
al 


evidently forgotten or didn’t care 


\n extra “roll over” is necessary when a 
heek is used, and this means an extra 


and when 
tlask 
a bad casting, it 


hand or two if the wheel ts big, 


we count the extra time and extra 


extra chance of 


ind the 


loes seem that the two-part-tlask method 


] 


is the best cases, all things 


sidered 


in ordinary 


Sometimes, for rolling-mill 


the piion of this type of gear ts 


hrouded; in this event it certainly 1s 


use a check, and, to provide 


iwainst the ill-effects of ramming, the 


ve ft the pattern are screwed together 

! ! pe side, the screws to be taken 
ar cope 1s removed 

Shaw contributes a letter, at page 

345 1 Molding Short Flanged Pipes.” 
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that is first-class, and he will pardon me, 


i know, while I attempt to describe how 


we make connecting-rod bushings that are 
similar in many respects to the 


We use 


plate, but have the drags rammed up by a 


pieces 


sketched by him no jointing 


helper a dozen or so at a time cheaply and 


cuickly on a molding machine, both sides 
strickled off flush 


The molder in turn, after scoop 


and a board placed at 
bottem 
Ing out a cup-shaped space about equal 
to the inside diameter, places the pattern 
on the same, rams up the core as part of 
the drag, forcing three spikes clean through 
almost to the bottom board. After sprink 
iing his parting sand, he rams up the cheek 


in turn the cope, and, after lifting off 
the same, he lifts out the body of the pat 


tern, then the cheek and finally the loose 
ring and, after closing, it is ready to 
pour in less time than the method de 
scribed by Mr. Shaw would take, I think 


Mr 
\ir 
that 


Buchanan's letter on ‘Molding an 
354, 
important 
least 
Wales, as ve 


this OD mm loam, 


Pump Casing,” at page shows 


material and time are not 
factors -to be considered, at 


Wrexham, North 


ancient method of making 


enough 


not mm 


\pril 2, 
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for lifting green-sand molds were 


the 


° 1 
faciiities 


limited, have ‘where woodbine 


gone 


twineth,” and nowadays they hesitate at 


iothing in the lifting line, as 1s evidenced 


1 


by the Westinghouse peopl Cc their 


asting 


colossal \-frames in green sand, 


engine 
enough to loam 


tall 


manutacturing foundries 


feat that is prompt all 


molders to seek the timber. In on 


of the biggest 
this country, 


which also does a lot of out 


side work, they are quite willing to make 


outsiders at a good, stiff 


that all their 


loam castings for 
price, but 
stuff that 


I've noticed own 


could be cast in loam is mad 


in green and dry sand from patterns. Upor 
this state of af 


that 


twitting the foreman on 


fairs he imparted this secret: as long 


as those in authority in the different estab 


lish:ments that sent them work were satis 


fied to pay as high as & cents a pound for 


loam castings, jis people certainly were 


( yy D Bor 





Test Indicator. 
Machinist 


toolmakers are 


Editor American 


\s we always intereste: 


In seeing something new, especially if it 1s 


a good tool to add to the collection in thi 























rEST INDICATOR 
is shown by his sketches, certainly proves ool chest, | thought | wouid “let her go 
\ny foreman molder who couldn't) make as the rest have been doing 
this casting in green sand with a couple The photograph shows a test indicat 
oO. “draw up” rings, a templet or two and which ts just all right \s is plainly seer 
Hanged branch and ribs as loose pieces it will go where any lathe, shaper o1 
ought to be spanked. Loam wo s not planer tool will go, or it can be used in 


cheap his may some of the 


learned \l I: Ss, 


perts and who are largely 


SUrprisc 


who pose as molding ex 


responsible for 


a lot ot castings being made in this 


Wav, 


from a misguided conception that by sav 


Ing pattern work they save money 


where but one 


this is not always so, even 


casting is wanted. Loam molders are paid 


as well as, if not better than, pattert 
makers, and loam molding 1s necessarily 
slow and not alwavs sure work, there be 
ing, in the main, just as many chances for 
bad castings as when green-sand molding 
\ Lt patter see eve thoug 

nly sl ( 1 Phe aq aa Cl 


mulling machine, as the whole mechanisn 


is arranged within the stock 


I tind it sensitive to 1-20000 part of at 
nch on smooth work revolving in_ the 
laths This seems rather fine, but this 
erro! can be easily detected by losely 
observing the pointer inv day in 
week—except Monday and Saturday 

\s will be noticed, the lk syste 
irranged sidewise, so as not to weal 
the section where the tool-post ser 
clamps. The body is made of pie 

r}el-1 ed et 1 en rn 
down as show1 e push-y ft 
steel and presse iu 




















which 1s made of spring steel and pivoted 
¥g inch trom the point Where the pusl 

The long arm of the spring steel lever 
acts upon an arm which is connected by a 


rod to a sort of crank upon which, and 


above the d fastened tl pointer 
The lever re fulcrumed on double 
pointed pins, one end fitting into a coun 


tersunk hole in the body of the tool and 


the other fitting a similar hole in the end 


Phe photograph shows thi 

steel cover removed. The range of the in 
strument 0.010 inch G. D 

Sawing a Crooked Slot—An Irregular Ratchet 
Feed. 

\merican Machinist 

] 


If one were asked to do the 1 


ob depicted 
by Fig. 1, how would he proceed to its 
accomplishment? = Possibly mark it ou 
and drill a row of holes as close togethet 
as possible, afterwards removing the intet 
mediate bits of metal by chisel and _ file 


Pime Well, not far short of a couple 


f | Irs make a decent ob But re 
show) in Fig 2 inakes that slot 1 
less than a minute and at one blow, and 
girl operates the machine Phe only pal 
culars I was given were of the saw 
t] l \ Iie WOrTK Was fixe | the s \ 
driven I can but guess If tl work wet 
fixed on a g, forming also guides 
reve saw swerving from its prop 


‘ urse, the saw Cc uld iy pul 


f held ma uitabl ft iii bv the yack eda 
| s shown fixed re vy for irt 
9 Fig. 2 
he ide s no doubt bor ed 1 it 
vetalling chine saw show n Fig. 3 
similarly crookes I ( 
either t them presents ) r notice 
er sm Wal It getting ’ I ait 
T1¢ ty ( 1g nd ( 1 ( it ni 
thougl p to be quite as diffi 
seeing ] ( ne ppent I . 
vie a now how it’s done. Our a 
eX ed bv the nplicitv of t 
Som CL it ‘ \ hec V¢ 
lade ( ‘ lig } \ 
est | hb ed t e % 
s halt ig : ( It 
the eo pawl were given. sufficie 
i! g ( 2 tooth, 1 
esult wentyv-tw vemet I 
I ' 
t tollowed \ rk noveme 
23 
1 Pe , ‘ lj Weve , 
) oO eC { vthe shorte 
BS ce ' ' \ | ise 1 
o : ~— ‘ 


( ‘\ ‘ \ + 
| | 
I l 
d 
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fel 
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A Soldering Flux. 


litor American Machinist 


[ send herewith a formul 
soldering tlux, which I ree 
low workman, and have tou 
great help sott solder 
’ ind ste 
The flux consis {2p 

3 pal - olves r 5 pat 
| | ive used | I ‘ g 
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TiG ; ie 
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( perated Dy ( rics ) tion ft e second hole to be drilled casting Chis was to fit another part de 
P I holders f dt push drill the six. other pieces the carriage D to receive the work. The part we I 
ip to which the n at hen moved across by means of lever O have to do with was held to that already 
made fast and K a sprocket until it reaches a stop (not shown), the made by bolts coming through holes ( 
ng with the chain to move carriage D. work then being drilled in the same man \fter the planing had beendone the casting 
Fig. 1 only) is a stop gage for carriage ner as the first six links \ sheet-steel was-placed on a surface plate and holes 
The cover M keeps the sliding parts plate P is riveted to each end of clamp / it each end of the ng, were careft 











free from chips. N is a lever for operating and on this the work is placed before laid oft \fter fastening the jig tot 
rriage C, while O is a crank for moving clamping [This makes the work of feed ca ize of a lathe. so that the cente 
rough the sprocket and chain—the ng easy, as the plates carry the blanks to holes /) came in line with the lath 1 
cle the holders / Directly under each piece ters, we were ready to proce ed The fi 
\ ished holes were to be bushed with hard 
ec ee cone a sa ees \ ened steel bushings with holes 5¢ , 








diameter, the bushings to be a forced 
into the casting 
yi) [ first used an ordinary 34-inch drill whicl 


4) was held in the lathe chuck, and with thi 














drilled the first two lugs 114 inches wid 


. oy) NS \fter thi rath the blacl ele + led 
\ el nis Operation the yacksmith weider 


c4 
i. rod, 3 feet long, of 1-16 inch diamete 
1 . eect ; 

















ae Cc 
arge. After tuning up the drill and mak 
ing the extended part run true with it 
= turned off the surplus stock about the 
veld, leaving a good running drill about 








| comp ted to ing drilled a h 

er ) f he could ‘ owing eing large enou 

1 vol t would not app much drop through; w 

l adel nad the g 1 ning out e prec re | 

00 tO 3,000) prec each day, drilling nto a receiver | 
1g] inch machine steel, and two and chips. The 

le n each piece means of spring 


E 


l of C, as shown. Slide D is so 


ble to bore the remaining lugs Phi g 
\ ib 3 ft ng 
he h i] ~s ’ Cad 
vere by no means true—that t 
le 1 it through D, this in the lugs did not line up with each 
gh to permit the piece to Our problem now was how to get all the 
hen clamp / are ele i ed ] lk In line i that w e 2 
wn through the opening f the g Fig. 2 : g 
velow ( dit n fre 11-1 id lle 
clamp ire eleased Phe hole I we al 
s when the eccentr ire ernatel rig Giecs 1 sp 





C ince from C€ ¢ Fig | 
nter line f the txture 1 ne-half ° 
eneth of carriage C; this carriage 1s QO. are ob 
erated, as mentioned above, by the lever 
the latter being attached to shat ; ] 
hich carries an eccentric from which run iz ie = is is t | ig — 
i) ) ] 1 I 1 }UStI tl T) 





FIG. 1 

















FIG. 2 END VIEW OF JIG 





to provide for two sets, or six clamps / 
that while six holes are being drilled 
le Operator is putting six blanks into the 


g. The table 1s raised and lowered auto- turned \ sing 


rr drill 


matically \fter drilling the first hole in) used by carrying the bac 


each of the SIX preces, the table drops and bolting pl 


il¢ 


juickly and the eccentric is thrown over dotted lines; thi 


by the lever N until the end of carriage C stationary 


strikes stop L, the carriage then being 
] 

While only one drill bush is shown for Editor Americat 
each link, two are required for this job I was given 


The movement of C to the left brings each shown at Fig. 1 


of the six links with the drill bushes into machine the top, 


H to it, 


structi 


Ss con 


locked by an eccentric Making a Jig. 


1 Machi 
the 1ob 


‘he first 


bottom 


bushir 
*k of 


as sl 


list 


to m 


and 


thing was to \fter each hole had been bored t1 


i jdt 


FIG. 2 








FIG 


RORING HOLES IN A JIG 


g / can be samme as the lugs on the casting | 
frame B up small holes / were tor a taper pin driv 
own by the against the cutter and acting as ke 


n makes H When one hole was machined true 
a 2 Was necessary only t pre vide a tet 

bushing in the first hole, this bushing act 

neg asa steady rest for the bar while hole 

No. 2 was being machined, as shown by 


ake the jig Fig. 3 


back of the the preceding one, the cutter was remove 
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by driving out F, and put in the next hole, tended to be, 1t the man wih 


corresponding to the lug to be bored next happens to be a poor guessc! 








and the temporary bushing was fitted to Phen suppose it has been set up \ 
the hole last finished By continuing this is 1t is possible to do so, o1 good ston ‘ 
process until each hole had been p verly O concretl« ee 1 t 
worked, a very accurate resuit was OD ded «¢ ( 
tained. I forgot to ment that a ste ut 100 ¢ { ‘ ( 
est ‘ . 
the \ | re ‘ v I ~ ~ 
the { a A 
Pianer Troubles—Leveling Planers—A Three- \\ li 
Legged Planer. fat nit 2 
ne Spring Meeting of the Mechanical Engineers 
\ v 
«y { 
p ‘ 
rig Xx 
W1ci¢ 50 ( | it vu wily 1 
lid i { f e upr g e cabine 9 
square \ ( ( ‘ e VE all ( : 
al p WV ( Cet ~ ) Cll ( 
ible to rw t nd h ‘ Some ¢ ‘ | 
t gage nvwhere ( ru p cula “ ( 
when using ong ¢ 1 ( W \ t 2 ‘ 
had to be ~ | Our \¢ | this ( ‘ 1h Ss 
+] ‘ 
the ¢ A s 1-10 inch ' . ‘ 


oe = A srpine Get tn bear just one-third of 1 dd 
6 inches wide id ed tha abby: Monthly Meeting of the Mechanical Engineers 


3 I 
: ae ee = 1 f tino of the time v hie 1 ! 
pianel ind dl a ( aqea ia) ‘ OY Ol ‘ . 
the crossra It eC | V 1 : 
wage to the under side of d if t 

| ‘ 


tempt to readjust it agan I had him set 8 ( ( 
1 . ] 
the crossrail by gage t e plat fte eo SK d ( ' 1 
being so set we tried it with a too th usH - ( 
too slide id { showed consid le eep Q c 
error; by trying it with a tool inthe long ™ ite 
extension the error wa till more p ¢ 
nounced—in fact about rer . 
vork was usually out of truth whe Ising 
t rl est at once showed that t The Amended Patent Law and Foreign Inventors. 
trouble wa n the tront tace ot the | By re t t nore tent 
igl ! being in the same vert plan \ f tl 
{ { 
this tw ed the « ( f course s ft ' : a 
explain 1 the pecullat tio We toun United St 
that one upright W Ove 2-10 out witl rs wl nT wily files nn 


re n doub grea ( ‘ r ce t Ce] 1 ( pr r t C 
1 T 7 \ 
pian proper \ r ele | ar ’ ( f 
ty 
they go to the bott ‘ ible. WI gn of t ! ! 
: sidered level anyw Wher t] \ ( { f 
; ‘ \ 
you fil nstrume ( I 1 Tes l ( I 
shop which w ] P The ( foreig 
really vithis al I Pp 
1 1 , 
ve ne r ¢ g I i 4 
hor WI ‘ 1 le eN c t © 
the case t rey t | ; p ‘ r elig 
the é ‘ \ & feet ‘ S 
oint h j pport 9 ‘ vail f 
do t equire t gue ‘ to « { 
te ne vhether « | t go it diseri f { 
tu shar rf the dat 1 l re \nd tte y , 
oa if the surface ; ; oO f p 
is in the case of ‘ rit 1) Pp] it ( I 7. t ( ( 
< bh] t 11 t he \ ere t \ < tow t ¢ ‘ , t the « ‘ ; ‘ | ~ ’ 








jor 


AMERICAN MACHINIST 


Issued every Thursday by the 


Hill Publishing Company 


W T i u TK 

Also publ shed at 34 Norfolk St., Strand, London, W. ¢ 

Correspondence on mechanical subjects solicited 
Vame and address must always be given—not 1 
essarily for publicatior 

Address all business communications to the Amert- 
an Machinist Matter for readts <mnns ma ¢ 
addressed to the LE dito» 

“hscribers can ha wldre hanged a t 
Give old and new addr § Da n rapper 
deno nd of month in which subscriplion expires 

Subscription Price : 

S4 r postage prepaid, to any post office in North 
America, $3 in all foreign countris except Europe ; 
f'wenty-five Shillings there. No back num 
bers beyond current year For sale 
by newsdealers generally 
huropea SCT ve ‘ AME \ 
Macu inn 4 I ¢ Norfolk S stra l - 

j me 
E.ntere at New York P.O la. mail matter t econd 
Cable addre Macuinist,” N.Y 
Lieber’s and A BC Code 
Of thi issue of the AM lea NIACUIINIS 
27.0000 copi are printed Dota ” li 
a 293,700 None sent regularly free None 
faker hac ” ou fad \ mt Th) 
j henond cue / 
Contents. 
| t | 
Shop 
| }! 
So |’ 1 \hb (sri O 10 
\1 () | I ! $70 
/ 
Die f Piercing B Shi $70 
/ 
Jewelry 1 re Wao 472 
72 


Cutter and Reamer Grinder Attach 
Detined 
$74 
174 


Straightening Hardened Steel Articles 


Setting Cutters Central 475 
Size of Electric Motor to Drive Plan 

CFs 175 
Electric Drive Eeonomy 475 
The Metric System in the Shop oo 
Brass Lullabies for Babi 170 
Unique Record of a Presiding Officer 70 
Letters from Practical Men 177-407 
The Amended Patent Law and For 

eign Inventor 407 


Spring Meeting of the Mechanical 


Engineer 
Monthly Meeting of Mechanical 


the 


Engineers 497 
Inventions by Employees jos 
Cheap American Files in) England jos 
\ New Labor Union 109 
Mitle to Inventions and Patents by 

Kimployvees JOO 
Some New Things 500 
Questions and Answer 501 
Fechnical Publications 501 
Personal 501 


an invention of 


AMERICAN MACHINIST 


Inventions by Employees. 


another part of this issue we print a 


I 


form of agreement which draftsmen, fore 


men and some other employees of a certain 
are being 


large engineering establishment 


and which ought to be of 


asked to sign a 

considerable interest to all who are con 
nected with such establishments in any 
capacity. We do not know the name of 
the concern employing this form of con 
tract, but are informed that it is one of 


the largest in the country 
after reciting the 


by reason of 


In brief the contract, 


fact that the employee, his 


employment and the nature of the work he 


is to do, will come into possesion of cer 


tain knowledge concerning the business 


which it is not desirable that competitors 


should possess, binds him not to divulge 
I 


such information to anyone 
The rest 


and to title in 


agreement relates to in 


ventions patents thereon, 


and provides that any invention made by 


the employee pertaining to the company’s 
product or work shall be made known to 
the company or its representative, and if 
thought worth while by the company 
patent oO ne taken outa the expense oO! 
le company, which » have exclusive 
right to se so long the inventor 

, emplo Should he leave 

) ‘ ‘ rt olt Ce ‘ top CX IsSlVé 

| ‘ rt that when the mMpany 

re ) t ot ‘ ( 

7 ee 
cit ‘ ¢ Ce I e en 

ftel e company having 
elit muirchase within a specified 

} tte ce expll n or Ww thie 

os ere i, ere dispose f 

\ 1 tf yvone ¢ ( 

Natura ther me difference of 
opinion betwee e concerned he 
ropric f signing such an agreement 
nd a 2ood deal May pe sate m both de 
Pr the cpu ae lt quite certam, Now 
ever, that s much more fair to an em 
plovee than is the position assumed. by 
some employers, t. ¢., that all inventions 
made by an employee belong to the em 
plover absolutely True, the courts do 
not sustain such a contention, but it is 
often insisted upon, nevertheless, as a con 


dition continuation 


of employment or of 


in employment \s such things go, it 
seems to us to be a very fair agreement 
tor both sides. We presume only those 
' ] 1 | t } ] | 
emplovees are asked to sign it whose work 
is of such a nature as to be likely to lead 
to inventions connected with the work 


1 


In other words, employees a part of whose 


duty it ts to study to improve and to invent 


and who presumably are paid for such 
work in part or in whole \nd even in 
this they can at any time sell to the com 
pany any invention of theirs at as high a 


price as anyone else will pay for it by 


simply quitting, and probably that is what 


aman would do in case he had gotten up 


great 


Mnportance 
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Cheap American Files in England. 

\ British correspondent of the /ron Age 

that a Shefheld 


i British newspaper, in which let 


says firm has written a 


letter to % 
and anger are shown at the 


ter surprise 


American file manufacturers u 
England. The 
“Dear Sir: 


doings of 
letter is as follows 


\ littl 


a very wise lead in 


while ago you took 


out to thre 


pomting 
public the misleading statements with re 


gard to the export development of Aimer 


ican manufactures. May we call y 
his expansion 


tention to another point in t 


which seems to be overlooked 


“American file manufacturers are doing 


an ‘export business,’ but on what lines ? 


“Here is an example 

*Half-round bastard files, 6 inches long, 
are sold inside their own country to larg 
cent. discount off 


consumers at 7O pel 


price-list adopted by the file manufacturer- 


ot the United States dated November | 
1 SOO 

“This list gives the price of these file 
at $6.10 per dozen, so that their price 
meet the home buyer is practically 7 shil 


per dozen net, 


lings 6 pence | 


manufacturers, to do ‘an export busin 





ell these same files here at the Shethe 
tandard list price, which is 7 shillings pet 
dozen, and from tl t quote 7O p 
cent. discount 
| selling good g thre 
vay ( d not any 1 nd 
( 1 est 
CC { t 
pub edt ign: 
entes ) t lit 
1 ) 1 ‘ 
I 7 te Pit! Say 
' 
| p | ( ~ rack 
1 5 of t gravest disservice 
ntries W ( prac ct ( 
cheaply ) e foreigner thar ( 
col ner 1s disg@t to the exp ‘ 
l, of course, cannot tell how Tar t 
ments in the above letter are ‘ By 
assuming that American. file i Weng 


under cost, two comments may )b 
that i Britis 


should give prominen 


sold 


made In the first place, 


commercial paper 


o the fact that American file manuta 

rers are selling their files under cost, | 
cannot understand. Clearly, the buyers ot 
files will not be slow to take advantage of 


the position. My second comment is, how 


ever, that if this were the case, soone: 
later American exporters would have t 
advance prices. The moment they did th 
there would come the usual ery that n 
sooner 1s a substantial trade secured tl 


prices are advanced. This leads to irrit 


tion and loss of trade 


here is, it seems to us. an awful lot of 


tommyrot about this matter of export 


prices Che fact is that manufacturers of 


all countries, including Great Britain. hav 


at times sold their products abroad at 


lower rates than at home. If aman really 


owns a lot of files—if they are his by mora 


right and legal title, then he has a perfeet 


moral and legal right to dispose of thet 
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pon any terms that may be mutually treatment ft emplovers by due p 
satisfactory oO himself d to the buyer ft law 
If conditions are suc that le can get 5 To provide 1 emp! wimen ure 
higher prices in one country than in an tor members 
other, he has a perfect right to get them g 4 provide me for membe 
ind would be foolish not to do so. There is guard against sicknes nd cidet 
not an iota of evidence, so far as we know 9. To provide edu ma port ( 
to show that the American files sold 1 i members 
Shetteld are sold below cost Oot manutac O lo provide na w ft vay I 
ture, and 11 the absence I satistactory e weltare rt the members and hie I 
proot to the contrary it is fair to assume enance of their rights under thx Vs 
that the e sold at a profi We Amet the Constitution of the Un ted States 
icans have been maintaining that out SVS \n orgai ition having si ira wed 
tems ot inufacturing enable us to pri yects and principles has been started at 
duce many ines of goods at a lower co \nders Ina 
than they can be produced by any other — 
systen It claim is true, then why — Title to Inventions and Patents by Employees. 
should anyone be surprised that goods The following 1s a form of agreement 
manutactured here should be able con eing used by a large machinerv building 
pete with similar foreign products \ne stablichment Presumably it waa draw 
how does the fact that they ire able t Vv a competent iwvel 
compete make it mcumpet peo ‘ This ereement nade t ; 
\merican manutacturer to sell ato si ul 4 D. 10 wy and betwee ( 
low prices at home when he can get highs eaeneee ne ganizes d ex 9 di 
nes \nd wherein do manutacture So « State of New ti . 
exhibit \ sedness ir dlept Vitv py follo a i ' , fte 1, ; a 
ng this p y of ' the ma ; nite 
tacturet l dl | . 2 ‘ nad pp ( 4 
goods t Fi ] , ¢ t t elg f 
’ ai ‘ ‘ | ‘ 
. ( ( se ot 
( ¢ V1 I eCXD 
: + ‘ ) ld 
cle ! Tit ( ( I ; 
£ ( 1 { 
v ( if t ; 
) ‘ ‘ ned here f f , 
7 ( 1 | T<¢ ) t ; 4 ‘ 
I gs a ; ‘ +h) 
A New Labor Union. cee Epa 
Wi ( ecelved ( |) yj I \ t ‘ ( dp 
ew org on witl eadquarters 1 | ec ena er 1 Cl cle ( ar 
mir N \ ind ww] ( S et ets fort nvent adey e wp emet in thre 
its objects as follows ds emploved. or in the machinery usex 
I. Lo protect independent workm« 1 nthe machinery manufactured by the fir 
their independence T thre pparatus connectes 
2. To oppose strikes and lockouts, boy 
cotts and blacklists hes n consideration of 
3. To obtain highs wag shorte ployment nd as an inducement ther 
hours, and better conditions, by ind in further consideration of 
(a) More intelligent applicatio1 f our tf $1.00 to hi n hand pat he re 
1) Ha m ous CO-Operatiol \\ tl Ou nd pal ( eby ( enants nd e 
employers vith the first party as follow 
(c) Legitimate business methods rst hat during d employment 
}. To furnish favorable conditions fo will devote his time, best skill an 
raining apprentices, in order that our boy he interests of the busine t the t 
nay become successful workmet party and that he will not directly 
S lo compel officers of the Local. State rectly divulge ny person, firt 
ind National governments to enforce the oration ar nformatior st the 
laws and to compel labor unions and others Jans, drawings, models or machinet 
to observe the laws first party, or methods emploved by it 
xt } t ‘ ner 1 { lyrysinne T } re 


a) | protect member Ga 
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SOK) 


then and in that event the said second 


days, 
party shall make such disposition and use 
of such invention as his will may dictate, 
ind as though this indenture had not been 


tness whereof the first party has 
igned its corporate name hereto, attested 
by one of its officers; and the second party 
hand and seal 


( cd vear fi above w C1 








FIG. I NEW WRENCH 
hardened stee vhi caring 
hown, in a groove in the hardened tac 
of the head, prevents end movement ot 
the crew This arrangement not only 
rakes possible a stronget but als 
give i better support 1 e movabl 











WRENCTL TPANDILI 
iw, as the screw is here brought mucl 
nearer the center of the latter Che han 


as indicated, a metal case o1 


fitted ove 


dle 1S, 


which 3 the shank or bar ane 


secured by two rivets and by upsetting the 


tip of the bar in the hole at the end 


handle Chis 
\\ ren h 


taper 
wrench 1s made by 


Worcester 


ot the 
the Coes 
Ma 


UNIVERSAL GRINDING 


Company, 


ATTACH MENT 


lathe 


reamers and other work 


This grinder may be used in the 


on punches, dies, 


requiring either external or internal grind- 


ing, and in the planer on flat, square or 
angular work It mav also be mounted 
on the bench and used for grinding tools 


and for other work of a similar nature 


It is 
the current being taken from a lamp sock 


driven by a 1-0 horse power motor, 


et, and the motor controlled by a switch 


which is placed at the top of the casing 


The motor and wheel spindle are carried 
by a base-plate which may be clamped in 
any position on the lathe cross-slide, or on 
the planer head, and the bracket for the 
wheel spindle is adjustable at the front of 
the base to suit 


different sizes of ma 


chines. The motor shaft and the spindle 
carry two-step cone pulleys connected by 
and the wheel is driven at 


The 
the 


a w% inch belt. 


7 000 and 10,000 turns per minute 


spindle runs in sleeve and has in 


MACHINIST 


AMERICAN 


latter a longitudinal movement of 3 inches, 
this end movement independent of the ma 


chine itself being useful when grinding 


lathe centers and similar work, or 1n inte 
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DRILI 





SWING GRINDING ATTACHMENT FOR 
GRINDER. 
The half-tone shows an _ attachment 





which the Wilmarth & Morman Company, 
of Grand Rapids, Mich., have d« 
for their ‘New Yankee” 





signed 








drill grinder, an¢ 





for grinding punches 


is intended 






which 


+ 1} 


dies, keys, and other small parts. [he 






and its supp 


tachment consists of a table 
















GRINDING ATTACH MENT 





NIVERSAI 





1 WwOrk ground at angele \ set ot 
emery wheels is furnished with the grinder 
nd al a chuck for holding small emery 
ck The machine weighs 22 pounds 


made by the Throop Perforating 


( nipany, Buttalo, N \ 


STAND 


REVOLVING DRILI 
\ stand or holder, for drills from N 


No. 60, has recently been brought « 
which the drills are placed in two « 
lat p) tes mounted one above the othe 
upon a vertical spindle secured in the ba 
f the stand. The plates are free to turn 
mn the spindle and the drill required may 


drill has on 


edge of the plate, 


be found instantly, as each 


Iront, on the beveled 


large figures, num 


its correct gage 
het The stand is ot metal tl 


Iroughout 
nd nickel plated It is made by the New 


Process Twist Drill Company, Taunton, 
\lass 
IDE RES 
LL. EK. Rhodes, of 32 Union Place, H 
ford. Conn., has brought out a new cle 
rest to be used on sp ed lathes, et which 














SLIDI 


REST 
is shown herewith. It is of thr 
modern construction, so far as protected 
screws, etc., are concerned, its novel points 
being the stop screw to be used in setting 
the rest either for the duplication of work 
or in screw cutting and the method of 
clamping the rest at a given angle, the con 


indicated in 


struction of this being clearly 


the engraving 





mounted on an arm 














I ALCQ Ot} bit Lihic, A \\ ~ 


s( 











under t 
















































WING GRINDING ATTACHMENT FO 
GRINDEI 
t with a ledge at thr ( gall \ 
W va may he squared, ind the thie Ss 
provided with a V for holding round worl 


[hese tables are readily changed and wit! 





out the use of a wrench. They are adjust 


up and down and 
The 
nish this attachment on a column wit 


the drill grinder but with a plain 


able may be set at any 


makers are prepared to fut 


angi 


surface grinding, instead 


and rest, for 


24-INCH UNIVERSAL TURRET LATHI 
[his tool is designed tor machining 
valves, gears, pulleys, etc., and also tor 


making machine parts from bar stock, the 




















24-INCH UNIVERSAL TURRET LATHE 
} 
spindle being provided with a 2 nch 


has friction back gears 
front. The 


1 


longitudinal travel of 


The head 


controlled by thre 


hole 
lever at the 


Hace has 


ree 84 Hal a 


turret Cart 
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32 inches and the turret a cross travel ot shown in position on the chan d : g 
12 inches The turret is of hexagonal removed at -/ t will be noticed tl th ( 
form, and is so constructed that work regular side plates, one of which show1 
may be passed directly through it. Geared at &, cannot turn on the rivet ving f 
feeds (with independent stops for eac ‘ 9 7 f ‘ ‘ ‘ " 
turret face) are pr ded, giving x le ny p ‘ 
changes for both longitud ind rat \ WI \l ne 
feeds nd ead s« \ s fitted { 1) } tt ( 
ichine for ¢ g ds ( — 
] . 
nachine is furt a 1 Questions and Answers. 
t chat ] Net tt ] ent Hitter 
. . "a : Vame and address of riter must ac 
vhet rrdere It 1 d tl pan every question Qucstions must pertain 
t — thre j fo our sp ialt x ! he of eneral fe f 
| | ‘ We cannot lente 
1 | V« 1.500 ) 
It \ e \ & OS y ( DW. R Wi 
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i IY 
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them than the two months which preceded 







\Ir. Schrader. who was a native of it, and which, as we had occasion to chron nler and sawmill tools and supp 
Denmar] ne this country about thir- icle when we reviewed them, surpassed ex \ contract for the largest interlocking 
‘ 1 1 1 1 1 117 1 ] : ns 
( eo and at first was employed as a pectations. Some big machine-tool proj nstallation ever placed in) Ameri d 









d for many years being ects are fast getting into shape for the probab 






This is particularly the case with has recently been given t the | 





Company He invented many improve the Westinghouse Electric & Manufactur Switch & Signal Company for tl St 






ent n the manutacture ot exp! msives neg Ce mpany s proposed equipment tor 1ts Lows Terminal The Westing Is¢ 






Chief Engineer A. W. Morley, United East Pittsburgh shops, and concerning  tro-pneumatic system will be adopted 





State Navy, retired, died in) Brooklyn, which some important announcements cat the contract calls 1 





liu lle was born in Hartford, be expected in the near future Phe rail with fiftv-one spa 







again We I Mawr W 8 






Food orde 





they have been steady mivers for \ call at any 11¢ I 





iw a Chief Engineer in 1882. In 18&9 ome time past \s for the orders calling large machinists’ pply hous t ¢ 






ichinery for one and two machine tools at a time, ro would immediately dispe ‘ 








have attained the high-water mark recent 









Mnginect ac Wil retired In 18g6 ly Price Were nevel firmer 


















































C . . In the electrical machinery line, business — s] 
ommercial Review. ould not possibly be in a more prosperous t 
New Yor, Monday, March 30, 1903 ondition. Orders calling for equipment = m 
\iarch closes in the machinery trade with na large scale are numerous, both from ng better business than ever before 
developments that have given the greatest domestic and foreign sources Prolley statement is amply borne out by thi 
itistaction rom inquiries we have made, companies are particularly well represent stances, morning, noon and nig 
thre Dotrsane transacted leave no do iht ed n the ord rs that are )e Ing pl ICC l, and Of a dozen representative toma 
iteve that greatly exceeded vi Te idding to ther rolling ocl Nn rers Of Vari s kind rma 1 ) 
ne that done during January nd Feb creasing their power-house apacity to a plies interviewed e imvariable 1) 
iar irge extent In engine ind boilers, pres lat busines \ KCCEE \ i 
\ matte f fact te of affair ent conditions are very favorable nad the go, and som f them w tider 
thes with expectations that are generally nitlook regarded as brighter than some ay they think this is due, at least in part 
ntertained at the beginning of a new’ were inclined to believe a month ago. The to the fact that they are getting bus 
Cal \ e had oc on to remark in) machinery upply busines 1 ts t the expense of en mpetitor S 
January. re ( ! C Me nerv mat Pace dye narked by t heavv demand Ore 1 nercase f nearly ‘ 1 
et. that month 4 alway expected to bring with prices inclined to be ; ttle stiffer per cent., though that extreme @ 
bout only a fair amount of trade at. the The Lidgerwood Manufacturing Com ommon, and ask how can be at g 
best. with February bringing about a sight pany, of 06 Liberty street, is making nota else than a gain f that sort, whe 
mprovement, and Mareh counted upon to ble headway with the plans for the con vgregate business of the wnt! 
make up for whatever disappointments truction of its new $2,500,000 plant at aps increased only 5 or 10 pet nt. as 
both months mav have furnished Newark, N. J During the week the city ipared witl vear ag But the 
Phat Mare] niet expectation n this iuthorities acted favorably on. the Col I Pitty ot the reports of 1 mst Exe 
direction can be truthfully stated \part pany s petition to close several streets pre trade points nevitably to irg gall 
from the fact that it has been a very good paratory to beginning work on the plan the use of these supplies 1 repre 
nonth for machinery merchants, it can be Phe details of the latter, whicl ire Now tive notes the fact that their track 
given the additional credit. of being fir practically completed call tor th erect ] \larch ist eC \ excep 
more atistactory in the matter of result ota foundry 120x500 feet, with an exten lue to the securing 
un) thre ame month last veatr mot 75x80 Teel Phe COMpany hope s to large ( rders, but that this vear their M 
Phe machinery trade at the present time have this in operation i vear at the ut Msiness is considerably above 
i rong rtone { nA mie ‘ Phe orde for the equipment have car ag nd wit 1 excep ¢ 
cur ne thr ’ {t veal W hirle a short t ie Het cen given out vet Phe larg SI ingle rders ae avs thre rrent IS1T¢ 
LO pers could be met who were in building wall be the erecting shi p, which ither notab for the numin 1 
lined t ndulge im pe nustic utterances, I] be 120x720 feet Phe light and heavy inv of the buvers being the propriet 
lea 1 nild w iy, peopl of that way lo shops and blacksmith, boiler and pat 1 eV ak n) t 
4 thinking are now either impossible to tern shops, will each be 75x 267 feet. and West 
find, or have come to the conelusion that will directly adjoin one another. The ship Sellers of transmission. of 
he lea { dy thre soonest mended \t ping department wll form a building Ot ride sav business s brisl and 
nv rate we hear notl ng but ec maplimie n thie SATT1C dimensions tlso Phe Thee distin mprovement a tiie | 
iry allusions to current trade, and = the nulding will be 50xso feet, and will In of goods for shop equipment 
nost Optimistic views expressed as to the three stories high vare or commercial trade 1s relative 
outlook \s time passes, machinery men he machinery district of this city 1s © good in the country, but eve 
derive the greatest: encouragement from likely to undergo a great change during ne there s nothing whicl Pp Crit 
the fact, that each month finds their busi the coming vear Investors and. specula dullness. Business conditions in the n 
( better off than the one wh wen tors im real estate have been very active lines are, on the vhole, exceedingly sa 
hefore at, and as long as they meet with during the past few months getting options — factory 
this experience, the more reason have they no property which forms the headquarters Phe Machinists’ Supply Comp 
» congratulate themselves on one hand, of machinery men, on Liberty, Cortlandt port business at their new brat 
d the less cause for worry on the other nd Dey streets, from Broadway to West recently opened at Pittsburgh, P ntit 
Machine-tool men were particularly street. In this column last week we noted atistactory \t Chicago their M 
pleased with the month's developments lie acquisition by the New York Pele trade 1s above inv preceding mont] nd 
On all sides we are informed that March phone Company of the building at 9 Dey that of the quarter just ended is larg 
ble for street. tor many vears occupied by James head of anv similar period | | \ 
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A Newark, N. J., permit has been granted 
for a factory which will be occupied by the 
lransparent Cellulose Products Company 


lhe Pembina VPortiand Cement Company, 


(;rand Forks, N. D., expects to build a line of 
ilroad 21 miles long and increase its capa 
y 
New car and general repair shops are being 


planned for by the Union Traction Company 


of Indiana, which is an Anderson and Marion 
oncern 

Common Councilman Matthew Long, of 
Hazleton, Pa., is trying to secure for that 
place a factory of the Anderson Water Meter 
fompany 

Charles Sutton, operating a lumber mill at 


Lincoln, Me Stillwater, 


next fall a 


proposes to erect in 


sawmill for turning out box 


board ete 
Works, 


structural steel, Philadelphia, have 


Ollicers of the Belmont -[ron manu 


facturer of 


looking for a site for a plant in Chester 


been 
’ Viethity 

idded to the 
Machine Com 


A new Which is to te 


plant of 


building 
New lIlome Sewing 
Mass will be 


manufacture of nes 


the 


pany, Orange used for the 


dles 
Penn 


The Allegheny the 


Railroad 


division 


shops of 


svivania in Qakmont and Verona are 


to be improved A large railroad foundry is 


said to be in prospect 


about being erected 


A factory building is 


at Newark, N. J., for Randolph Felder R 
Felder & Co., of that place, are manufacturers 
f hardware specialties 

The Union Manufacturing Company, manu 


facturer of chucks, et« New Britain, Conn., 
has appued for a permit to raise a POx35 
foot building one story 

Vlans have been made for a four-story and 


busement manufacturing plant, about 12265 


feet, for Ilaine Jones & Cadbury Company 
rass founders, Philadelphia 

It s understood that the Brylgon Steel 
Company, Reading, Pa., has in view the early 
ection of a plant at New Castle, Del, in 
uding a G1lOX65-foot building 

If is reported that talfour, Guthrie & Co 
of London, England, will open the cement 
beds at Keese, in Whatcom County, Wash 
ind build several large factories 

Plan have been completed for a 200x75 
foot Dbuiiding and SOx6GO-foot dry kiln for the 
Deming-Berry Company, Tacoma, Wash 
manufacturer of pulleys, clutches, et« 

It is rumored that the Standard Oil Com 
pany will spend $3,000,000 in enlarging its 
refinery at Whiting, Ind., putting up a new 


elinery, a ean factory, tanks, et 


An SOx200-foot building is to be 
the 


Porrington, 


factory 
Manufacturing Com 

The 
now putting up a 50x150-foot, two-story build 


Coe Brass 


erected by 


pany Conn company is 


ng 

John HH Palge St Joseph, Mo.. proposes 
to build a new factory for the manufacture 
of lounges and mantel folding beds here 
Will be a private electric plant for power and 

rhit 

The National Supply Company, oil well and 
piunibers’ supplies, is considering the enlarge 
ment of its Toledo (O.) plant At a meeting 
held in Pittsburgh, Pa., a profit-sharing plan 


was discussed 


The Dominion Packing Company (head of 


flee oa Montreal, Que.) proposes to build one 
or tore meat packing and by-product plants 
It already has bought a plant at Charlotte 
town, I. E. I 

The Georgia-Portland Cement Company is 
preparing to build a large plant a few miles 
from Roek Mart, Ga W. bk. Dorwin, of Chi 


his 


eago, the 
Atlanta 


president, is making headquat 








MACHINIST 


AMERICAN 


W. P. Anderson and others have formed a 


company for the purpose of building an iron 


foundry in Sedro-Wooley, Wash Besides do 
ing a general foundry and machine business, 
they will manufacture pulleys. 

It is reported that the R. Wallace & Sons 
Manufacturing Company, silver and plated 
ware, Wallingford, Conn., will erect an addi 
tion to its plant to employ at least 100 more 


made at 
Silver 


Iinlargements are also to be 


the International 


men 
the 
pany 


works of Com 


A permanent factory to build a railway 








chronograph invented by Hl. G. Sedgwick may 
be located in Beloit or Janesville, Wis. Pre 
viously the machines will be made at Mead 
ville, Pa Among those interested in the en 
terprise are J. M. Bostwick & Sons, of Janes 
ville 

A big cement and wall plaster factory will 


be erected in Ludlow, Ky Some 


of Cincinnati, O., 


capitalists 


will be identified with the 





venture Louis J HHauck, a well-known 
brewer, will be a large stockholder It will 
be called the Cement & Mortar Com 
ans 

The Canadian Canners’ Consolidated Com 
panies, Ltd., has been formed with $2,500,000 
capitalization, proposing to take over the 


eading fruit and vegetable packing factories 


in the Dominion, to improve and standardize 


the produet and establish a school of instruc 


tion The head office will be in) tlamilton 


font 


The faetoi uilding of Witherby, Rugg & 


Richardson Company, Worcester Mass., 
manufacturers of wood-working machinery, 
will be doubled in size The plant will be 
occupied also by the Hobbs Manufacturing 
Company manufacturer of paper box ma 
chiner) s the two concerns are now under 
the same mitrol 

The Mount Clare shops of the Baltimore & 
@hio Railroad at Baltimore will be greatly 
enlarged this year The company is said to 
have purchased $500,000) worth, or more, of 
machinery for its various shops since Janu 
ary ind » be in need of as much more It 
is thought that a repair shop will have to be 
built somewhere west of the Ohio Rivet 





At a meeting of manufacturers in the metal 
ceiling line, it is reported to have been ar 
ranged to erect at Wheeling, W. Va., a plan 
i which is to be concentrated a large part 
of the metal ceiling interests of this country 
The plant will cost about $500,000 and em 
ploy about 1,500 men rhe capital stock ot 
the new combination will be $5,000,000 

Wim. R. Sawyer has fitted up, at 227 St 
(lair street, Cleveland, © a factory with 
new and modern equipment, to be ealled the 
Sawver Gear Works Ilis tive vears’ lease of 
the Cleveland Gear Works terminated Febru 
ary 2S, G. DB. Grant resuming control Mi 
Sawyer may be addressed at his new loca 
tion relative to bills and accounts extant 

IK. 2B. Gilligan and IF. L. Smith, New York 
engineers, have begun surveys for the de 
velopment of some 6.0007 electrical horse 
power on the Farmington River in the towns 
of Sandistield and ‘Tolland, Mass. The under 


taking is backed by Boston and New York 


men The G. LL. Straw Company, contrac 
tors and engineers, Boston, secured options 
on the water rights 

rhe Motor Traction Company is being or 
ganized at York, Va Dr. J. Hl. Yeagley, of 
York, is president kX. B. Van Atta, of New 
York, vice-president The plant will be in 
stalled and operated in a factory in East 
York The object is to manufacture a new 
device known as the gasoline traction gear, 
road rollers and hauling trucks Mr. Morton 
is the patentee of this device. 

The Knoxville «(Tenn.) Power Company 


propos’s to convert 2O.000) or 30,000) horse 
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power of the Little Tennessee River into elec 
tricity to be conveyed to town for industrial 
purposes, An English syndicate is ex 
pected to finance the scheme, which 
be definitely taking shape. H. O. Reed, 


ete. 
seems f0 


regis 


tered at the Imperial Hotel, Knoxville, is 
secretary-treasurer of the power company 
The Pennsylvania Air Brake Company has 
been organized, with H. G. Manning as presi 
dent. He is also president of the Washing 
ton (Pa.) Foundry & Machine Company, 
which plans to build a plant where the ai! 
brakes will be turned out The first move 


The 


Company 


foundry officers of 
Air 


connected 


will be to erect a 
the Pennsylvania 


said to be 


Brake 


with the Jessup Stee 


(ompany 


rhe S. M. York Machinery Company, Clev: 
land, © unnounces that in order to more 
thoroughly identify the business with that ot! 


the W. M Supply Company, with 


the 


Pattison 


which eoncern has always been closely 


affiliated, it 
o the W M 
\side 
will be 


has changed its corporate name 


Pattison Machinery Company 


from this change in name, the business 


conducted as heretofore under the 


same management at 265 Saint Clair street 


to locate in Tonawand: 


kind of belt 


\ concern 
By. &.,. ¥6 


proposes 


manufacture a new ing 


to be known as steel rope cordage, made fron 
steel fibers and hemp cord nenry Ride fo 
merly of Boston, Mass., is the patentee Phe 
company will ereet four buildings at ones 
and three more in the near future Phe it 
dustry will employ about 200 men rhe com 
pany’s president wil ew W Patterson 
Pittsburg, Pa st eta KR. Patines f Du 
falo 

kdward Harrington Son & Co Inecorp 
rated Philadelphia iave had plans yn 


pleted for a foundry building and factory 








i tract between Sixteenth Seventeenth, Ca 
wh nd Carlton streets, recently pu 
chased Phe plot is 100X395 feet The build 
ing wi e four stories, LUOX200 feet Phe 
present buildings of the company at Tifteent 
street and the Reading Subway have been 
sold, it is said, for an addition to the Bald 

win Locomotive Works 

There is a rumor that i Canadian Coal & 
Steel Company, lately organized at Montrea 
w.il locate at Sydney nstead of at Ant 
sti is originally planned This compan 
wwhns iron ore deposits on the Labrador coas 
and is now, it is said, negotiating for tl 
purchase ff some of the collieries In Cape 
sreton It is further stated that A. J. Mox 
ham will be managet rhere is a repol 
that a large new steel manufacturing con 
cern proposes to locate at Parrsboro, in Cum 
berland County, N.S m the Bay of Fundy 

Pawling & Harnischfeger, crane and hois 
builders, Milwaukee, Wis., expect eventually 
to move from their present location to a new 
site just purchased, on National and Thirty 


eighth avenues It contains 19 1-3 acres 
having a north and south frontage of 2,S00 
feet and possessing excellent shipping faci 
ties Work will at once commence on the 
new plant Their plans at present are sim 
ply to increase their output by the additional 
buildings, though it is the intention in time 
to transfer their entire works to we Dew 
ovation 

The Jenison Iron & Engineering Works has 
been formed with a capitalization of S90 
0v0O, to manufacture patented specialties and 
machinery The oflicers are I. Preston Lice, 
chairman; F. C. Marshall, vice-chairman and 
treasurer, and Robert ‘T. Cooper, secretary 
rhe plant will be at Jenison, Mich., where it 
has secureu a buiiding and equipped it with 
machinery. rhe special articles which will 


be produced include a patent wood split pul 


ley, an electric headlight for locomotives, a 
dovetailing machine in several different sizes 
and a hacksaw 
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The Minnesota Iron & Construction Com 
pany is the name of a Bemidji, Minn., or 
ganization, in which M. G. Slocum is at the 


head, and which will engage in the jobbing 
of structural and architectural steel, wrought 
and cast iron work The company will also 
deal in machinery, engines and boilers, jail 
and prison steel cells, steel store fronts, 
rooting and all kinds of iron work pertaining 


the 
summer 


building It is the 
build a foundry 
the 


to 
pany 
anid 


intention ol com 
the 


manufacture of a 


to during 


commence numbel 





of the articles enumerated above 

\ new manufacturing concern will soon be 
located in Buffalo, N. ¥ It is known as the 
(hemicide Company of America, and is capi 
talized at $1,000,000 The directors are 
James Chalmers, Nye Ek. Farnham, Charles $ 


Goodfellow and Charles | Chalmers, all of 
Buffalo rhe company wi manufacture a 
substitute for wood as a material for build 
ing, structural work and as interior decora 
tion Its product is described as a prepara 
tion which will have a density half again as 
great as wood, a weight 25 per cent. less 
than wood and a strength five times as 
great It will also be fireproof It is manu 
factured from rubbis! not garbag SAW 








dust. shavings, et« 
Miscell 
iscellaneous Wants. 

i] ertisements acill be inserted under this 
head at 2d cents a line eacl ertior Cop 
hould be sent to reach s not later than Sat 
rdayv morning the ensu ee S issue 
inmswers addressed te ‘ a Nhe 
ardecd 

Gran Gears. See pp I page 120 

(‘uuper cat. free kk. G. Sn Co nbia, lI’ 

See the Lowe test indicator. page 116 

Punches & dies. Wal.M.Wks.,Waltham,Mas 

Patterns Cincinnati Pat. Wks., Cincin., O 

Stamping Dies Emmons Collins, Ch g 

Dies and Diemaking, 100 pages $1.00, pos 
iid. J. L. Lueas, Bridgeport, Conn 

Will buy or pay royalty for good paten 1 

ichine or tool Box 282, Am} Macn 





Light and fine mach'y to 
‘ work specialty KE. O. ¢ 
Wor! 
(seo. M 


models and 
Newark, N. J 
special machinetr 
Monadnock, Chicago 
Automatic machinery designed and on 
ted by the Wellman Sole Cutting Ma 

Medford, Mass 

designing industrial machinery 
sunt systems installed and maintained 
ady, Englewood, N 

Wanted 
lents and 
“oth Floor, 


hase 
cing drawings for 
Mayer, M. E., 


} 





Competent managers, 
foremen James 
220 Broadway 


superinten 
Brady, Room J 
New York 

Machinists, send 5 cents in stamps for blue 
nt table U. S. S. steam, gas and water pipe 
tapping sizes. Kk. E. Meyer, Allegheny 





Wanted Short contributions by practical 
power plant engineers for a publication for 
ecm engineers illus when possible 
Veechnical Publishing Co Burn Bldg Ly 
vit Mich 
For Sale. 

\ new dri drift always ready self-con 
ained quick acting no hammer needed 
ww price Maria Stein Mch. Wks., Maria 
Steir > 

or Sale \ bargain; lathe tool for back 
ing off milling cutters and patent on same 
with complete set of jigs and tools Gq. ¢ 


Henning New York 

For 
established 9 
agencies, separate 
tool center the 


Address ‘‘ 


220 Broadway, 
Sale—Branch of machine tool line, well 
with domestic and foreign 
catalogs, ete., in machine 
West object, specializing 
care AMER. MACHINIST 


Wants. 


and Help Adve 


years 


ot 


hance,” 


Situations tisements only in 


erted unde this head. Rate 25 cents a line 
for each insertion thout sir words make a 
line Vo advertisements under two lines ac 
pted and no advertisements abbreviated 
The cash and copy should be sent to reach 
is not later than Saturday morning’ for 
the ensuing week's issue insicers addressed 
te our care will be forwarded {pplicants 
mau specify names to which their replies are 
st to be forwarded: but replies aill not he 


AMERICAN -MACHINIST 


returned If not forwarded they will be de 
stroyed without notice Original letters of 
recommendation or other papers of value 


unknown 
indicates 


enclosed to corres 


present 


should not be 
pondents. State mentioned 
address of advertiser 


Situations Wanted. 


CANADA 


Lradlevy hammerman; understands machine 





thoroughly mechanical graduate Address 
stating work and wages, Box 114, AM. MAacu 
CONNECTICUT 
Yourg technical graduate with experience 
on general machinery tools, tixtures, gages 
and automobiles, desires position on autome 
biles, gas or steam engines or alr compressors 
tox 11S, AMERICAN MACHINIS1 
NEW ERSEY 
Mechanical enginee experience in run 
ning, erecting and building engines; boilers 
electric generators and cranes ean furnish 
good referencs Box 117, Ami MACHINIS’ 
NEW YORK 
Machine designer, et wants position Ad 
dress Box 63, AMERICAN MACHINIS 
Wanted Position as cost accountant Ox 
perienced and we recommended Box 110 


attsman, Ais 








stimator jidder on iron and stee Box 
11% AMERI N MAcHINIS 
lDbraftsman ‘ n ducation europea 
yeu! here >» Vears slop exp ence want 
wositi Box 115, AM ICAN MACHINIS 
Mechanic engines (German), transmis 
sions extile machines, good draftsman, «d 
sires position Box 120, AM MACHINI 
elect i vtechnical ce ge gradua 
hw ad exp n rol drawing na 
ng rool W sp ! Box 126, A M 
Kleetri engines sHlege gradua i vena 
xperier ! i ng and ‘ ! ‘ i 
ent, wants p n Box 127, Am. M 
Position Ww 1 by in ele i er 
echniea i ad ite WW orough \}) 
nad vil 1 sting worl Box 112, A. M 
| ‘ draftsman, technical ¢ i 
experience n drawin na 1 
) ent, d ‘ ‘ n Box 108. A \ 
Siles 1 \M Inted | 
ng any re i ve op ol ' 
ighe rd Box 116 \ MIA 
NIS 
a) es in, Sp King \ ime Les i 
ed witl ntire | ! rine 1 
firm se ng eign 1 Arnold, 7 M 


many specialty paper machine! wah 





change his position Address ap i 
AMERICAN MACHINIS 

Mechanical draftsman, technical graduate 
with good experience in general machinery 
shop and drafting room, wants position. B 
100, AMERICA. 


MACHINIST 














A voung man. 27 vears, with technical edu 
ation, a practical mechanic and draftsmar 
desires position Address Berthold Schwat 
!55 Himrod st., Brooklyn, N.Y 

(reneral forematl responstibie man up 
date mechanic, experienced in high-class auto 
matic and interchangeable machinery, is opel 
for engagement ox 128, AMER. Macu 

1 and mechanical engineer, tech 
e, with several years experience 
and testing departments, want 
position Box 113, AMERICAN MACHINIS1 

Foreman of machine and tool 
employing 40 men desires change thoroughly 
experienced in handling men on small and 
medium work; would locate in any part ol 
country with wide-awake firm; age 52; mat 
ried; references Box 121, Amer. Macnu 

Position as superintendent of shop manu 
facturing light interchangeable machinery 
who is a thorough, up-to-date mechanic, and 
ean give best results in this line I am at 
present engaged, but wish to make a change 
Address Box 122, AMERICAN MACHINI 

PENNSYLVANIA 

Experienced designer of machine tools and 
special machinery, machinist echnically ed 
ited, desires situation in New York citys 
Philadelphia Box 104, AMI MAcILEIN 

Help Wanted. 
CANADA 

Wanted lirs iss mechani is speed 

SS one Who s thoro hiv famillar with 
the capacity and the rate of speed at whi 
all kinds of machine tools should run and 
the maximum they could take must be 
horonghiy poste m modern and Ip-t date 


meth 


(renera I 


ily to Canadian le 
inada 


ds. Apply 
Limited, 








tric Company, eterborough, ¢ 

Wanted—-Foundry foreman for shop in Cat 
ada, manufacturing air compressors and hoist 
ing engines, large and small work must | 
familiar with up-to-date foundry practice 
molding machines, et capable of devising 
ecost-reducing methods of production shop 
new and equipped in a thoroughly modern 
manner in excellent ope i capable 
man state experienc: box St 
AMERICAN MACHINIS 

Wanted \ first I patter ik 
me familiar witl a rns Ihox 124 
AMERICAN Mac \ 

Wan | Ss ‘ nade mal " 
iperintendent I “ KS nployving evera 
housand met! i ad nea Chicag in 
facturing heavy ia ery Addre \ 
references and = fu n ition I Box 
Ni 1Ogs ‘ } ’ I 
Wanted lis i designet ! 
famill WW ! d n n i in 1 

ods cap I igs ind x 
to ma ! ! \ | na hn 
) fat i ‘ nd d \ h 

h x n ! pret Box 12 
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1 I ] i pu 1 1 
Sivoo ST... Dp 1 ! il 
l nden ! plar \ 
\ if Box 1:30, AM. MA 
lForemat nergy cecutive i ‘ 
ing ng ind hin 
plan \ I a in hol n 
prool xpertien Vau x 
prec 1 and ! Add Uy la 
care AMI M 
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or Locks, Conn | Curtis & Co, Mfg. Co., St. Louis Pratt & Whitney Co., Tlartford, | Chicago, II) 
Montgomery & Co New York | Mo 5 ’ Conn Montgomery & Co., New York 
} Franklin Portable Crane & Ifoist | Murray Mfg. Co., Richmond Va 


Pratt & Whitney Co Ilartford Drilling Machines, Boiler 


(o.. Franklin, Pa ley, 8S. I.. N. ¥ 








(conn P : . = , 
Skinner Chuck Co New Britain Maris Bros., Philadelphia, Pa Baush Mch. Tool Co., Springfield, | Niles Tool Works Co., New York 
Conn. | Niles Bement-Pond Co.. New Yor! _, Mass New Haven Mfg. Co., New Haven 
Westcott Chuck Co.. Oneida, N. Y, | Northern Engineering Work De Biekford Drill & ‘Tool Co., Cin Conn 
Whitonm Mach Co I kK. New treit, Mich , cmnatl oO Power & Speed Regulator & Mfz 
London, Conn crbermayer Co., 5., Cincinnati, O Bemen Miles & Co., New York Co., Kalamazoo, Mi: 
Pawling & Harnischfeger, Milwau Dallett & Co., Thos. H., Phila., Pa Pratt & Whitnev Co Hartfor 
Chucks, Seroll } kee, Wis Niles ‘Tool Works Co., New Yor! Conn 
Whiton Mach. ¢ I» J New | a mont de B she — os PO AEOEM, TONE UG, NOW Fees Prentiss Tool & Supply Co New 
London, Conn iting loundry quipment Co "7 ae > i . York 
aacan. 31) Drilling Machines, Multiple Otter & Wate, Goats Mek, tad 
Chucks, Split Spindle W; hl 2s - SH, ag i : te 
ceed Wits % eee Crank Pin Turning Machine | [taker Bros... Toledo. O Ma anes si ha it 
neu ateh ool o foston . oe i ass 
Mass Underwood & Co u. RB Ihila Barnes Co.,. B.. 4 Rockford, Il] Whitnev Mfg. Co.. Hartford, Conn 
Hardinge Bros., Chicago, 1 delphia, Ia oe co SF. SPOR, ee | aokwees & Rogers Co. Hart 
pe ea ford, 11] ie - 
Clécka, Watctsnte Crucibles weg ee a ford, Conn 
Nanz & Co., New York rst ie Co., dos. Jersey saush Mch. Tool Co., Springtield, | Drills, Center 
Ity, . Mass —e hitne 
Clutches, Friction Ohermayer co., S., Cincinnati, O Dement, Miles & Co.. New York ; ee , By =e _ 
, : ! onn 
Caldwell, Son & Co, IL W., Chi- | Cupolas, and Ladies, Foun- | |! ge Drill & Tool Co., Cineit- | sjoeomb Co... J. 1 Providen 
eago ll dry nati ) Rr. | 
Faneuil Wateh ‘Tool Co., Boston, “ee 4 Pallett & Co., Thos. H., Phila., Pa : 
Mass: ree & Co., Detroit, Mich Fairbanks Co.. New York Drills, Rail 
Jacobson Mach. Mfg. Co. War — Lngr. Works, Detroit, | Fenn-Sadler Mech. Co., Hartford, fement, Miles & (vo., New Yo 
ren, Pa wee ; Conn Niles Tool Works Co... New ¥ 
New Haven Mfg. Co., New Haven, | )0¢rmayer Co., 8, Cincinnati, O Garvin Mach. Co., New York #5 
Conn Paxson Co., J. W., Phitadel., Pa Harrington, Son & Co. Edwin, | Drills, Ratchet 
Patterson, Gottfried & Hunter, | " parecagys oundry Equip. Co., Har Philadelphia, Pa | Parker Co., Chas., Meriden, Ct 
Ltd., New York in helate McCabe, J. J., New York Pratt & Whitney Co., Hartford 
Pratt & Whitney Co Hartford, | Cutters, Milling Marshall & Huschart Mchry. Co., | Conn 
Conn Becker-Brainar Mill , i Chicago, Ill | 
vo ee ae ee Wine Mach. | Newton Machine Tool Works, | Dust Collectors 
mpres S, , : natags a55 , — , , , . 
> etcgaeinndinguad | Brown & Sharpe Mfg. Co., Provi Philadelmhia, Pa Allington & Curtis Mfg. Co., Sag 
Blanchard Mach Co Boston, | dence, R. I Niles Tool Works Co., New York inaw, Mich 
Mass Clevels ; T 4 ; Prentiss Tool & Supply Co., New | 
leveland Twist Drill Co leve DI 
Chicago Pneumatic Tool Co.. Chi- | land O — York | Dynamos 
CARO, Il) | Gay & Ward. Athol. Mass Woodward & Rogers Co., Hart- | Akron Elec. Mfg. Co Akron, © 
Christensen, N. A Milwaukee, | Ingersoll Milling Mach. Co., Rock ford, Conn C & C Electric Co., New York 
Vis ; ford, Ill Drilling Machines, Pneu- Christensen Engineering Co., Mi 
( — & Co. Mfg. Co., St. Louis, | Montgomery & Co.. New York matie waukee, Wis 
Oo | Morse Twist Drill & Mach. Co., icago Pneumatic Tool Co., Chi- | Commercial Electric Co., Indian 
(iray-Blaisdel| Co., Bradford, La | New Bedford, Mass — sy EE Fae e, e apolis, Ind 
pore «& Bury Mre Co.. rie, Pa Rogers, John M., Boat, Gage & (iaantand Pneu. Tool Co., Cleve- | Crocker-Wheeler Electric Co., An 
ngersoll- Sergeant Drill Co., New Drill Works, Gloucester City ‘ pere, N. J 
York NJ . = gig ene | Eck Dynamo & Motor Co., Be 
Jacobson Mach. Mfe 7a ; ; ee Phila. Pneumatic Tool Co., Phila- | “Sy? : 
a 7 ie fg. Co.. Wat Standard Too' Co., Cleveland, O delphia, Pa ville, N. . . . 
en, Pa Whitney Mfg. Co artfor © > gp nha ee , oe, | General Elec. Co., New York 
Rand Drill Co.. New York | 1 ey M , Hartford, Conn — Appliances Co., Chicago, | Jantz & Leist Klee. Co., Cincin., 0 
| Cutting-off Machi chanical ppliance ‘o 
Connecting Rods ie a ciated : Rand Driil Co., New York Me — Ww \pplian Co., Mil 
air ‘ 2 | Bement, Miles & Co., New York Standard Ry Equip Co.. St. | waukee, ds es 
: I Ichry. & Export Co., New | Bignall-Keeler Mfg. Co.. Edwards ante: Ska Milwaukee Elec. Co., Milwauke+ 
ork | ville, I ' a | _. Wis 
Consulting Engineer Brown & Sharpe Mfg. Co., Provi Getlitng Machines, gy | Northern Elec. Mfg. Co., Madison 
ri dence, R. I American Tool Wks. Co., Cin., O Wis 
— Hugh 1 Waterbury, Davis Mach. Co... W. P., Roches Baush Mech. Tool Co., Springtield, | Robbins & Myers Co., Springtieid 
onn . i 
ter, N. ¥ Mass | Ohio 
Controller ’ < " | IHurlbut-Rogers Mach. Co... South Rement, Miles & Co., New York | Sprague Klee. ¢ 0. New York 
Cutler-H: a , = aay si a Sudbury, Mass Bickford Drill & Tool Co., Cin- | Storey Motor & Electric Co., Hat 
cuiene aie Mfg. Co.,  Mil- | Newton Mach. Tool Wks., Phila cinnati, Ohio ‘| rison, N. J 
saint aes | delphia, Va Cleveland Punch & Shear Works | Triumph Elec. Co., Cincinnati, O 
Coping Machines | Niles Tool Works Co., New York Co., Cleveland, O | Western electric Ce.. 4 hicago, Il! 
Long & Allst Pond Mach. Tool Co., New York Dreses Mach. Tool Co.. Cincin.. O. | Westinghouse Electric & Mfg. Co 
ane «& <Allstatter Co., Llamilton, : ie Fairbanks Co., New York. Pittsburgh, la 
uO Cutting-off Tools Fosdick Mach. Tool Co., Cincin., O 


\rmstrong Bros. Tool Co.,) Chi Harrington, Son & Co., Edwin, Miectrical aes tated 
eago, Tl Philadelphia, Pa Akron Elee. Mfg. Co., Akron, ©) 


| 
Correspondence Scheols | 
Jaques Bush Mfg. Co., Provi., R. I. | Hill, Clarke & Co., Boston, Mass | Commercial Ulectric Co., Indian 


See Schools, Correspondence. 


Cost Keeping System 


Pratt & Whitney Co., Hartford, | MeCabe, J. J.. New York. apolis, Ind 


Industrial Time & Cost Keeping Conn ” | Marshall & Huschart Mehry. Co., | General Elec. Co., New York 
System, Bantam, Conn, |; Western Mfg. Co., Springfield, O Chicago, Ill | Milwaukee Elec. Co., Milwaukee 
yi Mueller Mach. Tool Co., Cinein., O. | Wis 

( “ane and Printing ‘(yclometers Niles “Tool Works Co.. New York | Storey Motor & Electric Co., Hat 
; heels Veeder Mfg. Co., Hartford, Conn Pond Mach. Tool Co., New York rison, N. J 

Franklin Mfg. Co., Syracuse, N. Y. " Prentiss Tool & Supply Co., New | Triumph Electric Co., Cinein., O 

Diamond Tools “eer : | Woster ‘lectric ( Chicag 

Counterbore York | Vestern Electric his hicago, Lil 

: es | Dickinson, Thos. L., New York Reade Mehry. Co.. Cleveland, © | Westinghouse Elec. & Mfg. Co., 

Slocomb Co., J. 'T., Provi., R. I. | Steel Set Diamond Co., New York. | Roos & Mill, Cincinnati, O Pittsburgh, Pa 














Electric Welding 


Standard Welding Co., Cleveland, 


Ohio. 


Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Iloward Iron Wks., Buffalo, N. \ 

Morse, Williams & Co., Phila., Pa 

IXmery Wheel Dresser 

bbickinson, Thos. I New York 

Emery Wheels 

See Grinding Whe 

Enamel, Machinery 

Felton, Sibley & I’ al 1’; 

I Ss (rutta Per a - ( 
Providence a § 


Enclosures, Tool-room 


Merri & Co Philadeiphia, Pi 

Engine Stop 

Consolidated Engine Stop Co., Nev 
York 


Engines, Automobile 
Olds Motor Works, Lansing, Mi: 


Engines, Gas and Gasoline 

Klyria Engine Co., Elyria, O 

Foos Gas Eng. Co., Springtield, 0 

Ilamilton Motor Works, Hamilton 
Canada 

Middletown Mach Co., Middle 
town, ©) 

Mietz, August, New York 

National Engine Co., Rockford 
Ii! 

New Era Iron Wks., Dayton, 0 

Olds Motor Wks., Lansing, Mich 

Regal Gasoline Engine Co., Cold 
water, Mich 

Stover Engine Works, Freeport 
111 

Struthers-Wells Co., Warren, Va 


Engines, Steam 
Amer. Blower Co., Detroit, Mich 
Buffalo Forge Co., Buffalo, N. ¥ 
(handler & Taylor Co., Indian 
apolis, Ind 
rick Co., Waynesboro, Va 
Rand Drill Co., New York 
Struthers-Wells Co., Warren, P: 


Engraving Machinery 
Field, Chas. H., Providence, R. I 


txhaust Fans 
Amer. Blower Co., Detroit, Mich 
Buffalo Forge Co., Buffalo, N. Y 


Factory Sites 


Cincinnati Industrial Bureau, Cin 
cinnatl, © 

Fans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 
Wis 

Sprague Eiec. Co., New York 

Western Electric Co., Chicago, Il 

Westinghouse Elec & Mfg. Co., 
Pittsburgh, Pa. 


Feed Water Heater and 
Purifier 

Hawley Down Draft Furnace C 
Chicago, Ill. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa 

Hammacher, Schlemmer «& Co., 

ew York 

Montgomery & Co., New York 

Nicholson File Co., Provi., R. I 

Patterson, Gottfried & IHlunter, 
Ltd., New York. 

Filing Machines 

Cochrane-Bly Mach. Co Roches 
ter, N \ 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 

Fittings, Steam 

(‘rane Co., Chicago, Ill 

(‘rosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chieago Flexible Shaft Co., Chi 
eago, Ill. 

Stow Mfg. Co., Binghamton, N. Y. 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 

I’atterson, Gottfried & Hunter, 
Ltd., New York 
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Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn 

Wyman & Gordon, Worceste! 

Forgings, Hydraulic 

Wyman «& Gordon, Worcests 
Mass 


Forgings, Steel 


Hav-Budden Mfg ( Brooklyn 
N. ¥ 
Westmoreland Steel C Pittsburg 
Wyinan « Gordo W 
Mass 
Foundry Furnishings 
Byram & Co., Detro \I 
hbermaver Co ma. 1 } >) 
Paxson ¢ 1 WwW l l 
s kdry Sul ( J |) 
cl mad. ©) 
W ne bound l p. ¢ | 
Vey l 


Buffa Forge Co., Buffalo, N.Y 

Hlawley Down Draft Furnace ¢ 
Chicago, Ill 

Tene son M Mig ( \V 
en, PD: 

Obermave ‘ Ss (ir 4) 


Furnaces, Gas 

Am. Gas Furnace Co N. 3 

Chicago Fiexible Shat «" ( 
cage I] 

Westmacott Co., J. M rrov., &. I 


Furniture, Machine Shop 
New Britain Mach. (o., New Bb 
ain, Conn 


Gages, Recording 
Bristol Co Waterbury Conul 


Gages, Standard 

Brown & Sharpe Mfg. Co Proy 
dence, R 

Rogers, John M Boat (rage « 
Drill Works, Gloucester City 
ae 

Sawvel Don Mig. Co Fitehb yy 
Mass 

Slocomb a. 7 Proy rR. I 

Starrett Co., L. S., Athol, Mass 


Gages, Steam 
Crosby Steam Gage & Valve Co 
Boston, Mass 


Gear Cutting Machinery 

Becker-Brainard Milling Macl 
(‘o., Ilyde Park, Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Bultman & Co., F. W Cleveland 
Ohio 

Dwight Slate Mach. Co., Ilartford 
Conn 


Fellows Gear Shaper Co., Spring 
field Vt 

Gleason Tool Co., Rochester, N.Y 

Gould & Kberhardt, Newark, N. J 

Harrington & Son Co Ldwin 


Philadelphia, Pa 
Newton Mech. Tool Wks., Vhil., Pa 
Niles Tool Works Co., New York 
Waleott & Son, Geo. D., Jackson 
Mich 
Whiton Machine Co., IT). I New 
London, Conn 


Gears, Cut 

Rilgram, Hugo, Philadelphia, I: 

Roston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Bultman & Co., F. W., Cleveland, 
Ohio 

Faweus Mach. Co., Pittsburgh, Pa 

Fellows Gear Shaper Co., ) 
field, Vt 

Gleason Tool Co., Rochester, N. ¥ 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Harrington, Son & Co. Edwin 
Philadelphia, Da 

Horsburgh & Scott, Cleveland, © 

Messmer Mfg Co Ferd., St 
Louis, Mo 

New Process Raw Hide Co., Syra 
cuse, N 

Nuttall Co., R. D., Pittsburgh, Pa 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Philadelphia Gear Works, VDhila 
delphia, Pa 

Sawyer Gear Wks., Cleveland, © 

Simonds Mfg. Co., Pittsburgh, Pa 

Walcott & Son, Geo. I)., Jackson, 
Mich 
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Gears, Rawhide 





Grinders, Tool 


Grinding Machines 


Brown & Sharpe 





00 


Grinding Machines—(ont'd 


Northampton Emery Wheel Cc. 
Leeds, Mass 
Norton Emery Whe Co., W 


Grinding Wheels 


( ‘ NY 
tee 
\I ‘ | 
| ‘ \\V ‘ ! 
\l 
\l K New \ 
‘\ I W ‘ 
" \l 
N \W ‘ \\ 
~ \W\ ‘ . 
\ \\ ‘ \\ 
Ml 
WW \l ( Ila i, ¢ 


Grindstenes and Prames 


i ‘ md S io 4 Cleve i? 
Standard ‘1 Co Atl \l 

Gun Barrel Machinery 

lh el Milk & ¢ New \ 

1) nd Ma ‘ roy Kt 

N | \W ks ¢ New \Y 

l Ml | ol 4 New 

Reed ( KE. W ester, M 
Hack Saw Biades and 


Frames 


Buff 2 
‘ d |’ ‘ ‘} } 
M: 
Hlamma s « ‘ 
New \ } 
Patt I 1 & Il 
Ltd., New York 
Starrett ¢ | Ss Atho Ma 
Wes If en Mfg. Co., New Haver 
Conn 


Hack Sawa, Power 
Diamond Saw & Stamping WI 


Butta uy. © 
Hoet Mig. Co., Freeport, I 
Olmsted I I! Ilasbrouct 
Heights, N. J 
Resek Macl lool Co., Cleveland 


Cbhlilo 
Robertson Mfg. Co., Buffal N. % 
West Haven Mfz. Co New lave 
Conn 
Hammers, Drop 
ement, Miles & Co., New Yor 
illings & Spencer Co., Hartford 


Cont 
I ( kk. W Brooklyn, N. ¥ 
Mert I Brooklyn, N. ¥ 
Mossberg & Granville Mfg. ¢ 
Provider Rn. | 
Perkir Mach. Co., Boston, Mz 
W il White & Co... M ne, I 
Hammers, Pneumatic 
Chi { ’neumat Don ( ( 
iv I 
( ind I") i I ‘ 
‘ nd. 
I & ¢ I H., | | 
Phila. 1 lo Co 1’! l 
phia, I 
Railway Appliar s ( 
1) 
Rand Drill ('o., New York 
Standard Ry equip «" st 
Louis, Mo 


Hammers, Power 

Scranton & Co The, New Hl 
Conn 

Hammers, Steam 

jement, Miles & Co., New Y | 

Rethlehem Fdry. & Mach. Co., S« 
Bethlehem, L'a 

Chambersburg Engr. Co Chan 
bersburg, Da 

Cleveland Punch & Shear Wt 
cr Cleveland, © 
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Handles, Machine Tool 

Norwood Mach, Mfg. Co., Cin., O. 

Heating and Ventilating 
Apparatus 

Amer. Blower Co., Detroit, Mich. 

Buffalo Forge Co., Buffalo, N.Y. 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mehry. Co., New 
York 

Caldwell & Son Co., H. W., Chi 


cago, Tl 


Hunt Co., ©. W., West New Brigh 
tom, N. ¥ 

Link Belt Engineering Co., Vhila 
delphia, Pa 

Niles-Bement- Pond Co., New York 

Hoists, Electric 

(& ( hiectrie Co., New York. 

Hunt Co., ©. W., West New Brigh 
ton, N. ¥ 

Northern Engineering Works, De 
troit, Mich 

Pawling & tlarnisehfeger, Mil 
waukee, Wis 

Sprague Eleetric Co., New York 


Hoists, Hand 


Harrington, Son & Co 
Philadelphia, Da 


Ldwin, 


Yale «& Towne Mfg Co New 
York 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
eago, Il 

Cleveland Pneumatic Fool Co., 


Cleveland, © 


Curtis & Mig. Co St. Louis, 
Mao 

Northern Engineering Wks., De 
troit. Mie) 

Rand Drill ¢%o New York 

Hose Coupler 

(lark (Co \V J., Salem, © 

lnniters, Gas Kngine 

lbavion Eleetrieal Mifge. Co Day 
fom, ©) 

Indicators, Speed 

Starret (+ | = Atho Mass 


Indicators, Steam 


(‘'rosby Steam Gage «& 
Doston, Mass 


Valve Co., 


Injectors 

Lunkenheimer Co... (ineinnati, O 
Rie Mig. @o.. Philadelphia, Pa 
Sellers & ¢ Win Phila Pa 


Inspection and Tests 


ITunt ¢'o., Robt. W., Chicago, I 


Instruction Schools 


See Nehoo Correspondence 


Insurance, Boiler 
Ilartford Steam 
Ins. €o Ilan 


Boiler 
trord 


Insp. «& 
Conn 
Filler 
( S. Gutta Pereha 
Providence, R. 1 


Iron 
Paint Co., 


Jacks, Hydraulic 
Bethlehem dry. & Meh. Co., So 
fethlehem, Pa 
Watson Stillman Co., 


New York 


Jack Planer 


Armstrong bros. Tool Co., Chi 
cago, Ill 

Key Seaters 

Raker Bros... Toledo, O 

Bement, Miles & Co., New York 

Burr & Son, John T Brooklyn, 
N. ¥ 


Chattanooga Mehry. Co., Chatta 


nooga, Tenn 


Davis Mach, Co.. W. PL, Roehes 
ter N 

Hill Tool Co... Anderson, Ind 

Mitts & Merrill, Saginaw, Mich 


Whitney Mfg. Co., Hartford, Conn. 
Keys, Machine 


Standard Gauge Steel Co., Beaver 
Falls, Pa 
Whitney Mfg. Co., Hartford, Ct. 
Lamps, Are 
General Klectrie Co., 
Western Electrie Co., 
Westinghouse Elee 
Pittsburgh, Pa 


MN. Z. City. 
Chicago, Ill. 
& Mfg. Co., 





Lathe Attachments 


National Machine Tool Co... Cin 
cinnati, O 

Lathe Dogs 

Armstrong Bros. Tool Co... Chi 
eago, Ill. 

Besly & Co., Chas. IL., Chicago, 
Ill 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn 

Montgomery & Co., New York 


Pratt «& Hartford, 
Conn 
Tindel_ Morris Co., 


Whitney Co., 
Eddystone, Pa 
Lathes 

American 
Automatic 


Mass 
Barnes Co., B. F 


Tool Wks. Co., Cin., © 
Mach. Co., Greentield, 


Rockford, Ill 


sarnes Co., W. FF. & John, Rock 
ford, Ill 

ement, Miles & Co.. New York 
lount & Co., J. G., Everett, Mass 


B 
B 
Bradford Mach. 
IB 


Tool Co., Cin., O 
ullard Mach. Tool Co., Bridge 
port, Conn 

Davis Mach. Co., W. T’., Roches 
ter, N \ 


Prov., R. I 
Worcester, 


Machine o., 
Tool Co., 


Diamond 
Draper Mach 
Mass. 
Fairbanks Co., New York 
Falkenau-Sinelair Co., VPhila., Da 
Fay & Scott, Dexter, Me 
Flather & Co., Nashua, N. II 
Garvin Mach. Co., New York 
Greaves, Klusman Co., Cinein., © 
Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa 
Ilendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Le Blond Mach Pool Co., R. K., 
Cincinnati, © 
Lodge & Shipley 
Cincinnati, © 
MeCabe, J New York 
Marshall & Iluschart Mehry. Co 
Chicago, Il 


Meh Pool Co 


Milwaukee Machine ‘Tool Co., Mil 
waukee, Wis 

Montgomery & Co... New York 

New Hlaven Mfg. Co.. New Iaven, 
foonn 

Niles Tool Works Co New York 

Pond Mach. Tool ¢ New York 

Pratt & Wuaitney Co., Hartford, 
(Conn 

rentiss Tool & Supply Co., New 
York 

Reed Co., I Ik... Worcester, Mass 

Schumacher & Bowe, Cinetunati, 
Ohio 

Sebastian Lathe Co... Cinein., O 

Seneca Fails Mfg to Seneca 
Falls, N. ¥ 


Shepard Lathe Co.. Cincinnati, © 


Waleott & Son, Geo. D.. Jaekson, 
Mich 

Washburn Shops, Worcester, 
Mass 

Lathes, Automatic Screw- 


Threading 


Automatic Machine Co... Bridge 


port fonn 

Lathes, Bench 

Faneuil Wateh Tool Co., Boston, 
Mass 

Fenn-Sadler Mach. Co., Hartford, 
Conn 


Bros., Chicago Ill 


Hardinge , 
Mach. Co., Waltham, 


Loop Lock 
Mass 
Waltham Watch Tool Co., 

field, Mass 


Spring 


Lathes, Boring 


Streit Mach. Co., A... Cinein., O 

Lathes, Hand 

Burr & Son, John 1 Brooklyn, 
nm. 3 


Lathes, Wood 

Amer. Mehry. Co., 
Mich 

Letters, Pattern 

Brim, A. W., Seneea Falls, N. Y 


Grand Rapids, 


Butler, A. G., City 
Levels 

Mass. Tool Co., Greenfield, Mass 
Starrett Co., L. S., Athol, Mass 


Lockers, Clothes 


Merritt & Co., Philadelphia, Pa. 
Narragansett Mach. Co., Provi- 


dence, R I 
Locomotives, Shop 
o 


Hunt Co., C. W., West 
ton, N. ¥ 


New Brigh 





Lubricants 


Besly & Co., Chas. H., Chicago, Ill 

Dixon Crucible Co., Jos., Jersey 
City, N. J 

Lubriphite Co., Jersey City, N. J 

Lubricators 

Besly & Co., Chas. H., Chicago, I11 

Bowen Mfg. Co 


, Auburn, N. Y. 
Crane Co., go, Ill 
Lubriphite Co., Je 
Lunkenheimer Co., 





¥ City, N. J. 

Cincinnati, O. 

Machine Screws 

Atlantic Mach. 
Mass. 

Worcester 


cester, 


Screw Co., Boston, 


Mach. 
Mass 


Wor 


Screw Co., 


Machinery Builders, Special 


American Fdry. & Mach Co., 
Hanover, Pa. 
Blanchard Mach. Co., The, Bos 


ton, Mass. 
Eclipse Mach. Co., 
Faweus Mech. Co., 
Hart, Frederick, 
N 


Cleveland, O 
Pittsburgh, Pa. 
Poughkeepsie, 


Hoefer Mfg. Co., Freeport, Ill 
Power & Speed Regulator & Mfg 


Co., Kalamazoo, Mich. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rhodes, L. k., Hartford, Conn 
Simonds Mfg. Co., Pittsburgh, Da. 
Williams Tool Co., Erie, Pa. 


Woodward « 
ford, €onn 


Hlart 


> ; ' 
Rogers Co., 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, Il 

Billings & Spencer Co., Hartford, 
Conn 

Brown & Sharpe Mfg. Co., Provi 
dence, Ro T . 

Cleveland Twist) Drill Co... Cleve 
land, © 

Hlammachet Schlemmer & Co 
New Yor 

Lowe, Hl. A.. Waltham, Mass 

MeCrosky & -Tluber, Cincinnati, O 

Mass. 100] €o., Greentield. Mass 


Montgomery & Co.. New York 
Patterson, Gottfried & Iunter, 


Lid... New York 
Ravl Co Pr. .. Detroit. Mich 
Sawyer Tool Mfg. Co., Fitehburg, 
Mass 
Slocomb Co., Jd. 1 Provi., BR. I 


G., Columbia, Pa 

Standard Tool Co., Cleveland, © 
Standard Tool Co Athol, Mass 
Starrett Co., L. S.. Athol, Mass 
Wvke & Co., J | tjoston, Mass 


Smith, If 


Machinists’ Supplies 


Hammacher Schlemmer & Co 
New York 
Montgomery & (%¢ New York 


Patterson, Gottfried & Hunter 
New York 


Rayl Co., T. B., Detroit, Mich 


Mandrels, Expanding 


Nicholson & Son, W. IL, Wilkes 
barre, Pa 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, © 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Rogers, John M.,. Boat, Gage «& 


Drill Works, Gloucester City, 
a 


Standard Tool Co., Cleveland, © 


Measuring Machines 


John M., Boat, Gage & 
Drill Works, Gloucester City, 
a 


Rogers, 


Metal, Bearing 


Besly & Co., Chas. ID., Chicago, 


Ill. 
Patterson, Gottfried & Hunter, 
Ltd., New York 
Spence Mfg. Co., Milwaukee, Wis 
Metal, Perforated 
Throop Perforating Co., Buffalo 
‘ ¥ 
Micrometer Calipers 
Mfg. Co., Provi 


Brown & Sharpe 
dence, i 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co., J. T., Providence, 
R 

Starrett Co.. L. S., Athol, Mass 

Syracuse Twist Drill Co., Syra 
cuse, N. 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker- Brainard Milling Mach 


(o., Hyde Park, Mass 





Milling Attachments 

Brown & Sharpe Mfg. Co., 
dence, R. 

Cincinnati Milling Mach. Co., 
cinnati, © 

Kempsmith 
Wis. 

Whitney Mfg. 

Milling Machines, Bench 

Faneuil Wateh Tool Co., 
Mass 

Hill, Clarke & Co., Boston, Mass 

Loop-Lock Mach. Co., Waltham, 


Cont'd 
Provi 
Cin 
Mfg. Co., Milwaukee, 


Co., Hartford, Conn 


Boston, 


Mass. 

Waltham Watch Tool Co., Spring 
field, Mass 

Milling Machines, Horizon- 
tal 

Adams Co., Dubuque, Iowa 

jeaman & Smith Co., Proy., R. I 

secker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

jement, Miles & Co... New York 


Hendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila 
delphia, Va 

Niles Tool Works Co.. New York 

Pratt & Whitney Co., Hartford 
Conn 


Milling Machines, Plain 

American Tool Wks. Co., C 

Becker-Brainard Milling 
Co., Hyde Park, Mass 

Bement, Miles & Co., New 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Cincinnati Milling 
cinnati, O. 


in., © 
Mach 


York 


Provi 


Mach. ('o., Cin 


Fairbanks Co., New York 
Garvin Mach, Co., New York 
Ilendey Mach. Co., Torrington, (1 


Hill, Clarke & Co soston, 

Kempsmith Mfg. Co., 
Wis 

Le Blond Mach. Tool Co., Ry Is 
Cincinnati, ©) 

Marshall & Hluschart Mehry. ¢ 
Chicago, Ill 

MeCabe, J. J... New York 

Mach. Tool Co., 


Mass 
Milwaukes 


Owen Springtield 
Ohio 

Prentiss Tool & Supply Co... New 
York 


Whitney Mfg. Co., Hartford, Ct 

Milling Machines, Portable 

Underwood & Co., H. B.. Phila 
delphia, Da 


Milling Machines, Universal 


American Tool Wks. Co., Cin., © 
Becker- Brainard Milling Max 
(o., Ilvde Park, Mass 


Bement, Miles & ('o., New York 

Brown & Sharpe Mfg. Co., Prov 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Fairbanks Co., New 

Garvin Mach. Co., 

Ilendey Mach. Co., 


York 
New York 
Torrington, Ct 


Hill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee 
Wis 

Le Blond Mach. Tool Co., R K., 


Cincinnati, © 
Marshall & Iluschart 
Chicago, Ill 
MeCabe, J. J... New York 
Niles Tool Works C'o., New York 
Owen Mach. Tool Co., Springtield 
Ohio 
Prentiss Tool & Supply Co., 
York 


Mehry. Co 


New 


Waltham Waciech Tool Co., Spring 
field, Mass 

Milling Machines, Vertical 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Garvin Mach. Co., New York 


Ingersoll Mill. Mach. Co., Rock 


ford, Ill 


Newton Meh. Tool Works, Phila 
delphia, I’a 

Niles Tool Works Co., New York 

Owen Mach. Tool Co., Springtield, 
Ohio 

Pratt & Whitney Co., Hartford, 
Conn 


Hartford, Conn 


Adjustable 


Quint, A. D., 
Milling Tools, 


Geometric Drill Co., New Haven, 
Conn 

Rogers, Boat. Gage & Drill Wks 
John M., Gloucester City, N. J 

Molds, Hammer and Vise 
Jaw 

Field, Chas. H., Providence, R. I 
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Mo - 
aiding Machines Patterns, Wood ee 
Adams Co., The, Dubuque, Lowa ‘nastineh DBatbus ; Riveters, Hydraulic 
American Foundry & M: ’ ry pacese attern & Model Co Amer. Pulley Co., Vhilade Ia Bet { 
~ bees a - 2 ach. Co., Hartford, Conn Caldwell & Son % it \\ ; . ae n Miles & Co New York 
‘ ———) one Olmste¢ oO . . , a : _ ATSOM-SUMAT Dd, Ine rt 
labor Mfg. Co., Philadelphia, Pa Imstead ( H. B.. New York cago, Ill , .® w } . 
Webster & Perks Tool Co.. Spring Pencils yt Geo. \ Phila., Pa Riveting Machines 
> ederal ty to leve ( Paar ‘ 
field, O Dixon Crucible Co., Jos erst o : — Par Lo Bement, Miles & Co., New York 
S : J \ lloward lLron Wks Buffalo, N.Y fet] } 
Motors, Electric City, N. J Oneida Stee Pulley ¢ o. O 1 woe seandy & Mack. ¢ 
Akron Elee. Mfg. Co.. Akron. © Keuffel & Esser Co., New York N. ¥ ; parse p Bri ce thlehe " Pst 
| Bs oe . , hambersburg ny . } 
(& ¢ Electric Co., New York Pinion Cutters Patterson Gottfried & Llunter bersburg. Pa . — 
Christensen Engr. Co., Milwaukee : Lid... New York Long i 
Wis Loop-Lock Mach. Co Waltham Reeves Pulley Co... Columbus, Ind On = Alm . Hani 
go Klectric Co... Indian Mass rhe Ayvlotite Co., Cincinnati, © | Perkins M ( s lt 
apolis . : _— 
( bos. woes W ec Co., Ampere, N.3 Pipe and Fittings Pulleys, Speed Changing M 
( ae Mfg Co.. Mi (rane Co., Chicago, Til — Changing Pulley Co Roller and Ball Bearings 
i ee, Ss > . a nal: npolis ‘ 1 , » 
Eck Dynamo & Motor Wks., Bell a . ahmed and Threading os — Ame Roller Bearing Co. B 
‘ 7 i oto s felle . - "ny to 
ville, N. J. , P-gp age Pulley Turning and Boring | ;,,\)"),.)> 
General Electric Co... New York Bignall & Keeler Mfg. Co ed Machines r ee ute ( Phiilade I 
Jantz & Leist Elec. Co., Cin., © c warceriee. 11 Ilarrington, Son & Co hadwin Messhes ’ _ on Mantam, ¢ 
Mechanical Appliance Co Mil urtis & Curtis Co Bridgeport Philadelphia, Pa 1) - 8 rani ‘ Mix ‘ 
waukee, Wis ’ Conn New Haven Mfg. Co.. New Llaver ites picence, a 
Mittwaukee lec. Co. Milwaukee Merrell x. Co.. Toledo, O Conn : are a Ro er Bearing ( 
Wis Co., Cleveland, O Niles fool Works Co.. New ¥ idelphia, Pa 
Northern Elec. Mfg. Co.. Madis« ‘ Co., Erie, Pa Streit: Mach. Co. A ej Rolling . 
ah e g . Madison Saunders’ Bons. 2. Sonkera. N, ¥ ) Cincit 0 . = Mill Machinery 
- < : . > ‘ t ne » } ’ 
Robbins & Myers Co., Springfield Wells Bros Co.. Greentield. Mass Pumps, Hydraulic " " 1 J inch & Shear Wi 
Ohio gtield, | Williams Tool Co., Erie, Pa Watson-Stillman Co... New Yor Hilles & J. nS \ 
Sprague ry ‘Co , . . oom — ’ itming 
Gm ong : 4 e ms r York Pipe Fitters’ Tools Punches, Hydraulic - 
rison, N. J ; ; 7 selene sig _ ewe Drs Co., Cleve Bement, Miles & Co... New York ¥ Ir vid on ‘tt 4 9 
Stow Mfg. Co.. Binghamton. N. \ manmad, ©) Rethlehem EFdry. & Meh. Co. S I’ og : 
‘ £ . ring li: o : ! i d \ rhe*\ , 
rriumph Elec. Co., Cincinnati, O oun rs’ Sons, I).. Yonkers, N.Y Bethiehem, Pa Cor . ss 
Western Eleetric Co., Chicago. Il Standard ‘Tool Co., Cleveland, O Watson-Stillman Co New Y¥ : 
Westinghouse Elec a in > . Rubber Goods, Mec 
arm ant ~ & Mfg. ¢ Planers Punches, Power “ bite d lechanical 
ea, 2 American Tool Wks. Co.. Cin.. 0, | Bliss Co.. E. W., Brooklyn, N. \ — ‘ 
Name Plates elmer Mach. Tool Co., Cin., O Rremer Mach. & Tool Co Kala ? ; r \ 
Becker Name Plat ( Augus Hement Miles & Co., New York mazoo, Mich \ cid ~ o 
Boston. Mass Betts Mach. Co., Wilmington, Dy Buffalo Forge Co Ruffalo. N.Y 
Franklin Mf io crab SS ‘ Incinnatl Planer Co... Cinein ) Cincinnati Punel & Shea ( Rules, Steel 
a & © aeravine Co ~ anit Detrick & Harvey Mech. Co Balt Cincinnati, © \l | ‘ ( en M 
Mass mR net Md Cleveland Punch & Shea \\ a wree | ‘ ite . e + 
Murdock Corporation Boston atroanss Co New York Co, Cleveland, © > ! ( i; om 1’ vi — 
Mass l ee Planer Co., Mark, Nashua Hilles & Jones ¢ Wilming Star ‘ = oa ; \L 
Ih ; 
Nut Tappers Garvin Mach. Co.. New York Lone & A itter ¢ if | Safety Valves, Pop 
Nee Bolt and Nut Machine } frray Co, Ge A Cincinnat ) (hile } 4 7 ‘ ‘ | 
é Hlarrington, Son & Co kdwin Perkin Mi Co < I ‘ ~ asa 
Oil Cups and Covers Pailadelphia, Pa nan ~ cig mmge & Va ‘ 
! i 
Bay State Stamping Works, Wot Hendey Mach. Co., Torrington, Ct Reade Mehry. ¢ ele mad, «) } tout ‘ ‘ ‘ ‘ , 
ohne Macs } Iiil «larke & Co.. Boston. Mass \\ n Wi! & M , | ; al 
Realy & Co.. Chas. H.; Chicago, Mt. | a es ee eon ' , ? Sand Blast Apparatus 
Deda MR oe Medes, or | Niles Tool Works Co.. New ¥ tack Cutting Machines 1’ ‘ 1 o\ ? 
own Machine Wks., Battle Creek, | New Haven Mfg. Co., New Have Fellows Ce Shiper ¢ s 
Micl Conn eld. \ Sand Mixing Machines 
(Crane Co... Chicago. I Hone Mach. Tool Co New Yor! Le Blond Mase ro ‘ m Kk a) ‘ w ‘ i 
Lunkenheimer Co., Cineinna ) Prentiss Tool & Supply New ‘i ny id > i s ‘ 1) 
Pucke \“\ ww. & « I iar rd York Reed Co l ] \\V ‘ \J | ‘ i? 
Sten Sellers & Co.. Wm., Phila. P Waleott & Non, Ge er : 
Phe Winkley Co.. Hartt rian WW yn mm Mig. Worces M | Sawing Machines, Metal 
" ~~ ass | (‘le | Yoo 
ame Woodward & Powe Pian in Racks, Cut | ; ra cin “ s \\ 
Pesly & Co.. Chas. H., Chieago, 1 Worcest Mas Fellows Gear Shaper ‘ R "a8 “he 
Ilarris Oi Co... A. WP ovi.. RI =< . “a ih I; \l \\ 
Planers, Bench Nuttall ¢ Rb. PP 'N \ ° 
Oils, Slushing cacti ; tebe a a 7 | \\ 
Harris Oil ¢ LW. | | Barth | Boston, Mas Simonds Mfg. Co. P Ia. | del |" , 
‘ ris i “ ro g Stine , | » 
, <1] planers, Portable eeeee Senmge Steet Ue | | « W : i 
Oil Stones Falls, | : 
‘ 2 : } Morton Mfg ( Muskeg Waleo &k S « |) | RK le M ‘ 
ike Mtg. Co Pike Station, N. WH. | Hleights, Miel Mik 1 \l ‘ nad 
| Underwooc > , . ‘ 
Packing, Steam Joint | . hia f. : HW. B ' Racks, Tool ed 
delphi: n \\ | \l ‘ 
Jenkins Bros @ = | I " Mie f : \ I! 
: a oa Ry oa 2 ant 2 Planers, Rotary I pe eae: ’ | ‘ 
= « nweKRInNY ‘ ’ ew | 
, | < ent ex ' N« rej } , AM s 
York : pon “7 Mil & New rk Yew 2B iim Mac ( New B Sawing Machines, Wood 
Peerless Rubber Mire Ca New Veland Punch & Shea Wo . ain, (conn \ : \ 
York Cleveland, ©) cacti - \i — ‘ ‘: , 
' nid \ 
Pai M i Newton) Mach. Tool WI Phila fapids, M 
aint, achinery delphia, Pa Chadwick & Co Lb | Ma nen ¢ 1M 13 
—— Sibley & Co.. VPhila., Da Pond Mach. Tool Co. New York mouth N. Hi M 
S. Gutta Pereha Paint Co., Underwood & Co tes : Cleveland Twist Drill Co., Cleve Sch - 
inmctinon a ¢ iciehia. Ys I Mhila end. O ; ools, -orrespondence 
Clough, R. 4X ollane ym mer. © , f Corresponder 
Pans, Lathe Presses, Hand MeCrost v «& rf : ye 4 a 1, O hi a. a 
7 , N “ tet inna = 
Lyon Metallic Mfg. Co., Chicago, | "reins Mach. Co., & Boston, | Montgomery & Co., New York Consolidated Schools, N.Y. ¢ 
Ill Mass Morse Twist Drill & Mach. Co Internationa orrespond. Seh 
New Britain Mch. Co.. New Brit Presses, Hydraulic . New Bedford, Mass Seranton, Da 
J eit pt Watson-Stillman Co., New York “1; oe — Se oe — Screw Machines, Automatic 
Pans, Shop Presses. Power I oe rin Brown & S M | 
9 . ’ratt ¢ 1itnevy Co Hartford pew ez svenaryn fg. Co "Ton 
Kilbourne & Jacobs Mfg. Co., Co Automatic Mach. Co.. Bridgeport fonn dence, K. f 
lumbus, © / Conn ; Reners. John M.. Moat, Gaze & | “Sree A atic Maeh. ¢ 
Til Metatue Mfg. Co., Chicago, | Bethlehem VFdry. & Mech. Co., So Drill Works, Gloucest Cit) m rity me Spy 
tethiehem, Pa N. od : ae Ma ' <-O., A-TRCEN.. 2 
Patents Bliss Co.. EK. W Brooklyn, N. ¥ Standard Tool Co., Cleveland, O , ana A = ischart Mehry. ¢ 
Baldwin. Davidson & Wight Chambersburg Engr. Co Cham Wells Bros. Co., Greentield, Ma Win. as! 
¥ - ght, oatbenire 1’ : idise In (eo Windsor \ 
Washington, IT). ¢ rg a Reaming Stands 
Hlowson & Howson, Philadel., Pa Mairbanks Co... New York * : Screw Machines, Hand 
Falkenau-Sinclair Mech. Co., Phila Mlather Planer Co., Mark, Nashua I 
Pattern Shop Machinery delphia, Pa N. Hi ‘ ae « 1: inpe Mfg. Co, P 
y | dence, Ro I 
Amer. Mehry. Co., Grand Rapids Mossberg & Granville Mfg. Co., [4 . : 
Mich — Providence, R. 1 stasnanige eit py ms Automat Mach. ¢ 
Raker Bros.. Toledo, O Perkins Mach Co., So Boston Cutler Tamme Mry (‘o \l Ip eve oe ny 
Fairbanks Co., New York Mass wawkee, vis = Ma ” oy we 
ay & Scott, Dexter, Me Prentiss Tool & Supply Co., New Riveters, Pneumatic ( M 
Pe ‘he “a : York , jarvin Mach. Co.. New York 
Field, Chas. H.,. Providence, R. I Rement, Miles & to New York Jones & Lamson Meh. Co., Sprit 
(ireaves, Klusman & Co., Cin., O Wold & Co lorris, Chieago, Ill Cleveland Pneumati roo cs field. Vt sprue 
Machinery Exchange Chicago, | Profilers Cleveland, © Pearson Mach. (o.. Chiea I 
Hl Philadelp! canieaiamil , gree 
bet ; : Garvin Mach. Co New York hiiadelphia Pneumatic Tool Co Potter & Johnston Mach (o 
— J. M., Boston, |] pratt & Whitney Co., Hartford Philadeiphia, Va Pawtucket. I. I 
_ Mass : Conn Railway Appliances Co. Chicag Pratt & Whitney Co Ilartford 
rentiss Tool & Supply Co., New 1! (Conn ; 
“ York ; Palleys, Friction Cone Rand Drill @o., New York Warner & Swasey Co., Cleveland 
_— Shops. Worcester, | Evans Friction Cone Co Foston Standard Ry quip ‘ s hie 
“Ss Mass Louis, Me Winds Ma to Windsor \ 
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Screw Machinery, Wood and 


Lag 
Raker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn 


Screw Plates 

Besly & Co., Chas. H., 

Carpenter Tap & Die 
Pawtucket, R. 1 


Chicago, [1l. 


Co,;, 2.. 


Card Mfg. Co., S. W Mansfield, 
Mass 

Hart Mfye. ©o., Cleveland, 0. 

Morse twist Drill & Mach. Co., 
New Bedford, Mass 

Oster Mfg. Co., Cleveland, © 

Wells Bros. Co.. Greenfield, Mass 

Wilev & Russell Mfg. Co., Green 
field, Ma 

Second Hand Machinery 

Baird Machy. Co., Pittsburg, Pa 

Bowler & Co., Geo. TL, Cleveland 
ohio 

Cariin Mehry. & Supply Co., Al 
legheny, Va 

Fairbanks ©o New York 

Fairbanks Co Philadelphia, a 

Garvin Meh. Co., New York 

Hill. Clarke & Co., Boston, Mass 

Marshall & Iluschart Mehry. Co., 
Chicago, Il 

MeCabe, J. J New York 

Niles-Bement-Pond Co... New York 

Pattison Machinery Co \W M., 


Cleveland, © 


Ilartford, 


Vratt & Whitney Co 
foonn 

Prentiss Tool & Supply Co New 
York 

roomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York 

Wormer Machy. Co ( ‘ De- 
troit, Mich 

Separators, Oil 

Amel Pool & Mach. Co Boston, 
Mass 

Springfield Separator Co Man 
chester, N. Hl 

Shapers 

American ‘Vool Wks. Co., Cin, O 

lement, Miles & Co., New York 

lount & Co., J. G., Everett, Mass 
incinnati Shaper Co., Cinein., O 

Fairbanks Co., New York 

lather Planer Co., Mark, Nashua, 
N. H 

Garvin Mach. Co., New York. 

Gould & Eberhardt. Newark, N. J 

Ilendey Meh. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 


Xenia, Ohio. 
Mehry. Co., 


Kelle Co... HB. Ai. 

Marshall & Iluschart 
Chicago, Tl 

Morton 


Mfg Co.. Muskegon 


Ileights, Mich 

New Hlaven Mfg. Co., New Haven, 
fonn 

Niles Tool Works Co., New York 

Verkins Mach. Co., So Soston, 
Mass 


Johnston Mach Co., 


R. | 


Potter «& 
Pawtucket 


Prentiss Tool & Supply Co., New 
York 

Steptoe Shaper Co., John, Cinein 
nati, © 

Waleott & Son, Geo. DD. Jackson, 
Mich 


Shears, Rotary 


Foundry & Mach. Co., 
Pa 
Mach. Co., 


Bethlehem 
So tethlehem, 

Detrick & Ilarvey 
timore, Md 


Bal- 


Perkins Mach Co So Boston, 
Mass 

Shears, Power 

Bethlehem Fdry. & Meh. Co., So. 
fethlehem, Va 

Bliss Co., E. W., Brooklyn, N. Y 

Bremer Mach. & Tool Co., WKala- 
mazoo, Mich 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Puneh & Shear Co., 
Cincinnati, O 

Cleveland Punch & Shear Works, 
Cleveland, O 

Falkenau-Sinclair Mach Co., 
Philadelphia, Pa 

Ililles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass 


Mehry. Co., 
White & Co., 


Cleveland, O. 
Moline, Ill. 


Reade 

Williams, 

Shelving, Shop 

New britain Mach 
ain, Conn 


Co., New Brit- 











Slide Rests 

Rartlett, E. E., 
Reed Co., FEF. I 
Rhodes, L. E., 


Slotters 


Boston, Mass 
. Worcester, Mass 
Hartford, Conn 


Baker Bros., Toledo, Ohio 

arr. H. G., Worcester, Mass 

Bement, Miles & @'0., New York 
setts Mach o., Wilmington, 
Del 

Garvin Mach. Co New York 

New Ilaven Mfg. Co... New Ilaven. 
tlonn 

Newton Mach Pool Wk Phil: 
delphia, Pa 

Niles Tool Works Co., New York 


Sockets and Sleeves 
\ Process ‘I 


\\ ace lori ( 
Mass 


wist 
Taunton 

Sreed Limit System 

liddated lcngine Stoy ('o 

w Yor 

Springs 


( ’ 
\ 


! tibea Bristo (% 


Sprocket Chains 


Driving Chain 
Stampings, Sheet Steel 
Federal Mig. Co... Cleveland, © 
Stamps, Steel 
Schwerdtle Stamp ('o ridge 
port (Conn 
Steel, Machinery 
Boker & Co... Tlermann, New York 
Patrinrehe & Bell, New York. 
Ward & Son, Edgar T Boston 
Mass 
Steel, Sheet 
Federal Mfg o., Cleveland, O 
Ward & Son, Kdgar ‘I Boston 
Mass 


Steel, Tool 

Poker & Co., Llermann, New York 

Firth-Sterling Steel Co., Demmler, 
Ia 


Patriarche & Bell, New York 

Patterson, Gottfried & Hunter 
Lid New York 

Westmoreland Steel Co l’itts 
burg, Pa 

Stones, Oil 

Pike Mfg. Co., Pike Station, N. H 

Straightener, Hydraulic 
cement, Miles & Co., New York 

Watson-Stillman Co., New York 


Swaging Machines 


Excelsior Needle co., Torrington, 


Conn 


Mossberg & Granville Mfg. Co., 
Providence, R 

Switcehboards 

«( & ( Kleetrie Co... New York 


Elee. Co., Cincinnati, O 
Kleetrie Co., Chieago, Il 


Triumph 
Western 


Westinghouse Elec & Mfg. Co., 
rittsburg, Pa 

Tapping Machines and At- 
tachments 

Beker Bros., Toledo, O 

fhe Beaman & Smith Co., Provi 
dence, R. 

Biekford Drill & Tool Co., Cin., O 

Cincinnati Mach. Tool Co., Cin 
cinnati, O 

Errington, F. A.. N. Y. City 

Fosdick Mach. Tool Co., Cin., O 

Garvin Mach. Co., New York 

Geometric Drill Co.. New Haven, 
Conn 

Modern Tool Co., Erie, Pa 


Murray Mfg. Co., 
ley, @. f., N. ¥ 

Pratt & Whitney Co., 
Conn 

(duint, A. D., Hartford, Conn 

Webster & Perks Tool Co., Spring 
field, O 

Whitney Mfg 


Richmond Val 


Hartford, 


Co., Hartford, Conn 


Woodward & Rogers Co., Tart 
ford, Conn 

Taps, Collapsing 

teometric Drill Co., New Llaven, 
(Conn 

Taps and Dies 

Resly & Co., Chas. IL... Chicago, II 

Card Mfg. Co., S. W Manstield, 
Mass 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R 

Cleveland Twist Drill Co., Cleve 


land, © 
Crane Co 11] 


Chicago, 


Taps and Dies—Continucd 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
ew York 

Hardinge Bros., Chicago, II! 

Hart Mfg. Co., Cleveland, © 

Morse Twist Drill & Mach. Co., 
New Beatord, Mass 

Oster Mfg. Co., Cleveland, © 

Patterson Gottfried & Ilunte 
Ltd., New York 

Pratt & Whitney C« Hartford 
Conn 

Standard Tool Co., Cleveland, © 

Webster & Verks Tool ¢ Spring 
field, O 

Wel's Bros. Co., Greenfield, Mas 

Wiley & Russell Mfg. Co., Green 
field Ma 


Telephone System 


Clark \u Pelephone S\ 
Board ¢ Providence, R. | 
Thread Cutting Tools 
Beslv & Co., Chas. IL, Chicago, I 
Ilan Mig. Co., Cleveland, © 
Oster Mtge. Co., Cleveland, O 
Pratt & Whitney Co., Hartford 
Conn 
Rivett-Dock Co Boston, Mass 
| Tongs, Machinery 
Acme Tongs ¢ Chicage I 
| Tool Holders 
Armstrong Bros Tool Co ( 
eago, Ill 
Hill Tool Co., Anderson, Ind 
Hoggson & Pettis Mfg. Co New 
Ilaven, Conn 














Co., Provi., R. | 
Iluber, Cincinnati, © 


Jaques Bush Mfg 
MecCrosky & 


Montgomery & Co., New York 
©. K. Tool Holder Co., Shelton 
Conn 


Western Mfg. Co 


Springtield, © 


Tools, Small 


Nee Machinists’ Small Tools 
Tracing Cloth 
Hlardtmuth, L. & ¢ New York 


Transmission Machinery 


Amer. Pulley Co., Philadel., Va 

Caldwell & Son Co., H. W Chi 
cago, Ill 

Case Mfg. Co., Columbus, O 

Cresson & Co., Geo. V., Phila... Pa 

Federal Mfg. Co., Cleveland, O 


Link-Belt Engineering Co., Phila 
delIphia, Pa 
National Machine ‘lool Co., Cin 


cinnatl, © 


Oneida Steel Puilev Co., Oneida 
. i 

Patterson, Gottfried & Hunte 

- Ltd., New r.0rk 

Power & Speed Regulator Mfg 
Co., Kalamazoo, Mich 

Reeves Pulley Co., Columbus, Ind 


Trimmers, Wood 


Amer (rand 
Rapids, 

Washburn 
Mass 


Trolleys and Tramways 
Ilarrington, Son & Co., 
Philadelphia, Va 


Machinery Co., 
Mich 


Shops, Worcester, 


kdwin, 


Ilunt Co., ¢ W., West New Brigh 
ton, N. ¥ 

Link Belt [engineering Co., Phila 
delphia, Pa 

Maris Bros., Philadelphia, Pa 

Yale & ‘Towne Mfg. Co., New 
York 


Tubing, Steel 
Shelby Tube Co 


Steel Pittsburgh 


Turret Machines 


Amer. Tool & Machine Co., Bos 
ton, Mass 
Automatic Mach. Co., Greenfield 
Mass 
Bradford Mach. Tool Co., Cinein 
nati, © 
Provi 


Brown & Sharpe Mfg. Co., 
dence, R. I 
Builard Mach 
port, Conn 
Dreses Mach 
Flather & Co., Nashua, N. H 
Garvin Mach. Co., New York 
Gisholt Mech. Co., Madison, 
Hill, Clarke & Co., Boston, 
Jones & Lamson Mech. Co., 
field, Vi 
Blond Mach 
Cincinnati, © 
Lodge & Shipley 
Cincinnati, © 


Tool Co., Bridge 


Tool Co., Cinein., © 


Wis 
Mass 
Spring 
Le 


ool Co.. R 


Mach 











Tarret Machines—COontinued 


Milwaukee Mach. Tool Co., Mil 
waukee, Wis 

Niles Tool Works Co., New York 

Pearson Mach. Co., Chicago, I}! 

Potter & Johnson Mach t< 


R 


Swasev Co., Cle 


Pawtucket, 
Warner « 


Ohio 

Windsor Mach. Co., Windsor, \ 

Turrets, Carriage 

Fay & Scott, Dexter, Me 

Twist Drills 

Cleveland Twist Dri ( (le 
land, © 

Hammacher, Schlemmer «& 
New York 

Morse Twist Drill & M. ¢ Ne 
Bedford, Mass 

New Process wist I> ( 
raunton, Ma 

Patterson Gottfried & Iu 
Ltd New York 

Standard ‘Vool Co., Clevelat ‘) 

Universal Joints 

Baush Machine Tool Co Spring 
field, Mass 

Vanderbeek ‘I Wks Ha d 
Conn 

Valves 

See Steam littings 

Vises, Drill 

Graham Mfg. Co., VProvi., R. | 

Ilopkinson Mach. Wks., Spring 
field, Mass 

Jacobson Mach. Mfg. Co., Warren 
Pa 

Vises, Metal Workers’ 

Hammacher, Schlemmer & ¢% 
New York 


Chicago, Ill 


Hanna, E. E., 1] 
Buffalo, N. \ 


Howard Iron Wks.. 


Jacobson Mach. Mfg. Co., Warren, 
Pa 

Parker Co., Chas., Meriden, Conn 

Reed Mfg. Co., Erie, Pa 

Standard Tool Co., Athol, Mass 

Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 


Curtis & Curtis Co Bridgeport 
Conn 

Saunders’ Sons, D., Yonkers, N. \ 

Walworth Mfg. Co., Boston, Mass 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O 


Hendey Mach. Co., Torrington, Ct 

Pratt & Whitney Co., Hartford 
Conn 

Vises, Wood Workers’ 


Emmert Mfg. Co., Waynesbore 


Pa 


Gard, J. L., Denver, Colo 

Hammache! Schlemmer & 
New York 

Wyman «Gordon Worceste 
Mass 

Welding, Kiectric 

Standard Welding Co. Clevelan 


Ohio 


Welding Machines 


Long «& Allstatier Co 
Ohio 


Hamilton 


Machinery» 


New Yorl 
Mfg. ¢% 


Wire-Drawing 
Iroquois Mach. Co., 
Messberg & Granville 


Providence, R 
Wire-Forming Machinery» 
Automatic Mach. Co., Bridgeport 

Conn 
Wire-Straightening Machin- 

ery 
Hoefer 
Wood Working 
Mehry. Co., 


Mfg. Co., Freeport, I) 
Machinery 

Amer Grand Rapids 
Mich 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford 
Conn 

Worm Milling Machines 

Cleveland Automatic Mach. 
Cleveland, O. 

Pratt & Whitney Co 
Conn 


Hartford 


Wrenches 

Coes Wrench 

Standard Tool 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford 
Conn 


Co... Worcester, Mass 
Co., Athol, Mass 
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The accompanying half-tones illusti g \ 
the apron with which the lathes manuta S ce \ engag oe 
tured by the Draper Machine ool Con eithe f 
pany, of Worcester, Mass are fitted ve ( g ( 
his apron possesses, as will be observed vith v , 

a number of interesting features; and both — et 
—_ 
r 
rif FRO Vi Tt l \ ( 
the Ippo Ww trame-w d the ge 
ing and other mechanism have been d« 
signed with a view to. securing adde 
rigidity as well as ease of operat 

Phe range ent I ef 
the apron will be clearly understood f1 ¥ 
the engravings, Fig. 1 showing a f1 
view, Fig. 2 a rear or inside view, an 
Fig 3 a View Tron the top as the apt 
would appear when removed from the « 
siaiaa NV URR S000 
The gearing in this apron is driven by bul 

splined lead-screw, the threads of wh 
are used for screw cutting only Chie 
open-and-shut nut for this screw, whicl 
nut 1s chased from the solid metal before F E ts 
splitting, is shown at /°, Figs. 2 and 3 i: : = 
The lead screw passes through the pait 
FIG. 3. TOP VIEW OF AI 
‘ formed on fh 
az cy t { ‘ 
é 1 1 +e 
G 
. ‘ ty ] 
eS eR c ] ( ( 
— a ee te oe Hl : . 
ie |) ( \\ ( 
f f 
of beve \ g ng ( 
Clutch tee ( 1 to a G { f 
of each ind be ( with the get ne the t ( c the 
ions is placed the « Ew eing of ' eS 
mounted 1 « ( ey I ed, the wider 1 { g f { t 
splined lead screw Through the medium _ that of On the er end of the hub of f ev Phe erlo ge fe 
of an eccentric—controlled by a handle [ the frict ] fastened ring ( \ ! 



















casting 





ipron, the mei for oiling the working 





and the provision made for bolting 


parts 





the apron to the carriage are clearly indi- 
ated Working parts 
pas he 

upported by bushings or quills; 


‘ar J and 





Im tiie 


engravings 





which through from t front are 





ind the 
the 


(to prevent 





friction gé its pinion, also 





gear iV, are provided 


ict 





springing) with inner bearings in 
et D bolted 


ipron, through the lug B above 


t brack 


to the 





which securely 


and also, 


gear N, directly to the carriage. The com 


pound gear, which operates the cross-feed 


crew, 1s mounted on a stud, supported at 


cach end; in the rear by the apron and at 


the opposite end by a bracket which also 
ict is a guard to cover the gearing in 
tront 





A Ship Plate Scarfing Machine. 
The accompanying half-tones illustrate 
for 
was recently supplied to the Eastern Ship 


i machine scarfing ship plates which 























Building Company by the Builders’ Iron 
loundry 


The 


shown in the diagram, Fig. 1, the surface 


operation of scarfing a plate is 


] 


We! to come 


ine so as 


a being cut upon ar 


down to a thin, though not feather edge 


it b to be scarfed are marked 


The plates 
ut—the length of the cut being always 
; plate 


he same for any thickness of 











FIG. I. \ CARFED PLATI 


ind 
for 


the 


machine being properly adjusted 
the 


thickness of the plate, the propet 
ending of the cut is assured by the con 


machine 
Fig. 2 shows the manner in which the 
carfed plates are used in a ship's side, the 


being 


tor 
horizontal 


thickness much exaggerated 


‘learness. The plates are in 


ws, each alternate row projecting beyond 
the 


intermediate row by an amount equal 
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nd lower right gitimate one, but as the novel f 
hand rners, and how by bending plates’ relate chietly to the scarfing fu 
Band ( e scarfed corners present a flat) description will be confined to th 

i rainst plat l. Ph arfing tool is an } 























Plate B \ Plate ( Sect it I 
' r 
x \ . ‘ . t~ 2 Pilate A 
Le Plate A ? 
D D \ 
| ( 
J 
Plate B Plate Cc ) P B 
E : ; Plate C 
> mo it Kr 
TL a ee a 
‘a <f 
FIG. 2. SCARFED PLATES IN PLACE IN A SHIP'S SIDE 
Figs. 3 and 4 show right and left diago face milling cutter driven by an enclosed 
nal front views of the machine, and Fig. 5 oil-tflooded worm and wheel at the top of 
shows the cutter head on a larger scak its spindle, the entire spindle head swiv 
In the rear of the bed is a plate edge’ els about the worm shaft in order to ad 
planing tool slide which is used chiefly on just the cutter at an angle such that its 
the ends of plates in order to relieve the spindle is perpendicular to the surface to 





FIG. 3. THE SCARFING MACHINI 
larger planers by taking short work from “ut This adjustment is made 
them This planing attachment is driven positively by inserting a round 
by the pulleys in the foreground of Fig, 3 square hole seen 1 he botte 
the scarfing heads being driven by the pul- the spindle head slide \n assortme 
y at the top of the end housing in the these pins suitable for diff. it thicl 
reground of Fig. 4. Inasmuch as scarf f te is provid 
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rivete! Then came a compound engine 


for marine service, in which he utilized the 


first piston as a valve for the second cylin 


der. In consultation with the ironmasters 


of his district, Mr. Joy became interested 
in devising means for disposing of blast 
furnace slag, and he originated the means 


for utilizing it, applying a blast of air and 


producing silicate cotton, now generally 
known with us as mineral wool. One of 
his futile inventions about this time was a 


revolving gun, which would rotate the 


projectile without rifling. In 1874 he went 
to the Barrow Shipbuilding Company as 
manager of the water-tube boiler depart 
ment to work up the Howard boiler, which 
failure. The 


patented in 1879, and found immediate ap 


was a Joy valve-gear was 
ind employment. It was taken 
up by Mr. Webb, of the London & North 
Western Railway, and by the Maudslays 
for marine work. It will be seen that Mr 


preciation 


Joy was a prolific inventor of wide range 
His first paper before a technical institu 
had 
reached his fifty-fifth year. He visited the 
United States in 1882, attending the Niag 


tion was not presented until he 


ara meeting of the Railroad Master Me 
chanics and reading papers on the Webb 
compound locomotive and on his own 
valve-gear. He has in later years been 


assisted in business by his son, He early 
became a member of the Institution ( Brit- 
ish) of Mechanical later 
of the Institution of Naval Architects, and 


he was a vice-president of the Junior Insti- 


Engineers and 


tution of Engineers. He member 
from its foundation of the American Insti 
tute of Naval 


and also a member of the Institute (Brit 


was a 
Architects and Engineers, 
ish) of Marine Engineers. In later years 
he had been a noted figure at the meetings 
of the us technical 


Vari societies 





Engineering Reminiscences—IX. 
[Copyright 1902.] 

BY CHARLES T, 

The the and the 

marine governors and of the engine and 


PORTER. 
success of stationary 
the indicator fired me, in the summer of 
1861, with the idea of taking them all to 
the London International Exhibition the 
Che demonstration of the three 


the 


next yea! 
latter 


nick of 


have very 


For this 


seemed to come in 


time purpose I fixed 
upon an engine 8 inches diameter of cylin 
24 inches stroke, to make 150 revo 


once set M1 


at work on the drawings for it 


der by 


lutions per minute, and at 
Richard 
I thought some of speeding it at 200 revo 
lutions per minute, but feared that speed 
That this 


step to take at 


would frighten people. would 


have been a very foolish 
once became afterwards quite apparent 

[ now took a more prominent part my 
self in steam-engine design. I had got an 
idea from Mr. Sparks that took full pos- 
This 
ceedingly unmechanical nature of the sin- 
gle or overhanging crank. The engines 
of the “New York,” built by Caird & Co., 


of Greenock, were among the first of the 


session of my mind was, the ex- 
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direct inverted cylinder engines applied t 
screw propulsion. They were then known 
their lead 
Mr. Na 


I am not sure but Caird 


as the steam-hammer engines, 


ing feature being taken from 
smyth’s invention. 
& Co. were the first to make this applica 
tion. The forward engine had a single 
crank. The vital defect of this construc- 
tion became especially apparent in these 
The 


stress on the cap bolts during the upward 


vertical engines of large power. 
strokes and the deflection of the shaft al 
ternately in opposite directions over the 
pillow block as a fulcrum were very seri 
ous. Mr. Sparks told me that on his very 
first voyage he had a great deal of trouble 
and it caused 


with this forward bearing, 


him continual anxiety. He got into such 


a state of worry and apprehension that 
as soon as he reached New York he wrote 
to the 


another pair of engines 


firm “for God’s sake never make 


without giving a 


PD 





OLD AND NEW CRANKS 
AND JOURNAL BOXES, 
KEYS OMITTED. 

THE CRANKS ARE SHOWN IN 
THE VERTICAL POSITION. 
CRANKS AND TOP AND BOTTOM 
BOXES ARE SHOWN IN SECTION. 


April 9, 1903. 


block to the 
lhis they evidently found themselves com- 
pelled to do. I this 


pillow engines already built 


saw addition after- 


wards on the “Bremen,” sister ship to the 


“New York.” The added pillow-block was 
supported by a heavy casting bolted to the 
forward end of the bed-plate. 


I went everywhere visiting engines at 


work and in process of construction, to 


observe this particular feature of the ove 


crank, which was universal in 


this 


running slowly, its defective nature 


hanging 


horizontal engines. In class of en 
gines, 


was not productive of serious consequences 


(wy 
| | 


—————— 


iJ LJ 
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FIG, I ENGINEERING REMINISCENCES. 


double crank to the forward engine.” Th 
reply he got was, to mind his own busi 
ness. They employed him to run their en 
designing 


after that 


they would attend to the 
He told 
1 


he had the satisfaction of seeing every ship 


gines ; 
of them me not long 
they built except his own disabled, eithet 
by a broken shaft or broken pillow-block 
bolts He attributed the 
“New York” 


own extreme 


escape of the 
from a like disaster to his 
care. They did, however, 
adopt his suggestion on all future vessels, 
and, moreover, added a forward crank and 


because no stress was exerted on the cap 


bolts and the shaft was made 


larger in 
‘ 
of the engine iS 


But | 


which the 


proportion to the power 


it had to carry the tlywheel. was 


astonished to see the extent to 


overhang of the single crank was allowed 


Builders seemed to be perfectly regardless 


of its unmechanical nature First, the 


crank-pin was made witha length of bear- 
ing surface equal to about twice its diam 


eter; then a stout collar was formed on 


the pin, between its bearing surface and 


the crank. The latter was made thick and 











was formed on the back ot 
that the long hub was neces 
give rroper depth o 


eve to receive the shaft 
down smaller than th 
the cra! 1 ot ¢ fi 
houlder. the eve neet 
the ral would no 
Finally, th urnal box 
tlar o¢ oO! eC ¢ ids 
\ uple of inches. Alt 
iieé 
1) 
\ C 
; ==} 
( » 
ngine te olid supy 
the pillow < Was 
needed t rT | ilso 
the e¢ nt placed be 
the p " Fift 
i large engine nt trot 
876 Exhibition whi 
nt 
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| determined at once 
ct \ d not do 
oie 1 rroceeded to 
yf these tures Phe 
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the wedges Phi ift was made with a and to make it 1m] e tor the engineer 
llar to hold arings in place, and to advar nt whi he would 
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Aside Ire 

for my exhibition engines w de 

Mr. Richard 

Layout of Corliss Valve Gears 
BY SANFORD MO 


It will be the purpose of this article t 


give a method tor laying out Corli 
other similar valve gear, using as a stat 


ing point 
pression 
ent 


In Use on 1 1 e these qua 





tities 
“laps.” 
Now 


steam 


ferences in the proportions of the various 


links, arm cle will also have lightly 


different 


the design Moreover, the methods at 
present in use will only give good results 
in the hands of a designer of considerable 
expericnee, while the method we shall dis 
cuss may be used by anyone 

The basis of the method to be given 1s 
due to Professor John H. Barr, of th 
Department of Machine Design, Cornell 
University 

We shall consider only the single eccen 
tric type of gear, for which, as we shall 
see presently, the cut-off is always less 
than one-half. The double eccentric Cor 
liss gear with long range cut-off is based 
on somewhat different principles Wi 
shall consider only the kinematic features 
of the design and not the constructive feat 
ures 

GENERAL DESCRIPTION 

Fig. 1 shows the arrangement of the Cor 
liss valve gear now most generally used 
The various common modifications of this 
arrangement will be referred to later 

The eccentric, by means of the eccentric 


] 


rod, rocker arm and reach rod, causes the 


wrist-plate to oscillate back and forth. On 
the wrist-plate are placed the steam and 


exhaust pins which operate the steam and 


exhaust links respectively. These links 
serve to operate arms attached to the 
valves. The exhaust valves are attached 
directly to the exhaust arn and they 


} 


rock back and forth with the wrist-plate 





opening and closing Lust port it 
the proper time Che steam valves are 
operated omewhat differently Each 


steam link oscillates a “bell crank,’ which 
is loose on the steam valve stem. On thi 
bell crank is a latching gear of some kind 
which is arranged to take hold of a steam 
arm directly attached to the steam valve 
As the bell crank moves, the steam valve 
is thus made to follow it, and thereby 
open the steam port 


However, as the latch on the bell cranl 





moves, it presently reaches a stationary 
“knock-off cam,”’ and the further motion 
of the bell crank forces the latch against 
this cam, so that the latch is released and 
the bell crank can no longer pull the steam 
arm with it The steam arm 1s always 


acted upon by a downward pull from the 





unsatisfactory quantity on which to base 
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steam valve close the port in the pe 
shown in Fig. 1 is called the “‘steam lap 
The head end steam valve was_ pulled 
shut by the dash pot some time before the 
position shown. The bell crank then pro 
ceeded to the end of its travel by itself, 
and it 1s now going back again after the 
steam valve in order to pick it up and 
cause it to open the head end steam port 
at the proper time 

Since the wrist-plate 1s in the center of 
its motion in the position shown, the 
crank end exhaust valve is in the same 
situation as is shown for the head end ex 
haust valve, but it is moving in the op 
posite direction with respect to its port, 
and is therefore just closing after having 


caused compression. The amount by which 


~ 


< 














 —— 


s = 


the exhaust \ ( 
position shown ts « 


Each of the valves 


~N f _ p) 4 
NO =i la 
x ) 






















































































Ah 


CORLISS VALVE 


THI 


( 


RANGEMENT 


AI 


GENERAL 


] 














April 9, 1903 


merely Varies the specs 
valves move 
lease and compression art 
eccentric in very much the 
a Corliss valve gear a 


slide valve 


We shall now discuss the genera 
of the design and afte rds_ the 
methods by which the theory is w 
out on t drawing board 

\P AND SGLE ( WAN 

In all descriptions I 1¢ ct 

mmon slide valve w ve found re 
ror the 1S¢ ol ip a d ingit ( 
vance kor the same reasor wl 
not be repe ted here i ( I 
h; ip) al d il vic { I i’ nee 
lap I slide \ ve 1s the amount by 
the \ e close the port when bot ( 
tric and vy ( re in their cent 
tion Phe p ota C lve 
amount by wl ch the live ( t 
whic e eccent! lw plat 


A J 
f 
| 
- ae © 
A 
\ ‘ 
\ 
~ 
™~ 
FI ADVAN 
\ ve itselt 1 not the 1 
travel, owing to the d I 
The eccentt ot ( 





ahead of the crat y Of 
id nce | | 
oO tii nei r 
nd the hor tal cents 
s hee tates Ww ie 
“ slightly before 1 


1 W t] it p rt d \ 
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| ¢ 1 ¢ ex 1<f i 
in 1¢ 
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( t tie I eng 
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since the angle of advance is given by a 


point half-way between the two 


SHION AND EN AD AND LAP 


The 


enough to give a 


HAUST LE 


compression must occur early 
proper “cushion.” It 
ording 


occur 


aries from 90 to 98 per cent., ac 


to circumstance The release must 


early enough to give a “exhaust 


ead.” The 


pre per 


“exhaust lead” is the amount 


that the exhaust valve 1s open when the 
piston starts on the exhaust stroke. If 
the exhaust lead is insufficient, the ex 


haust will be restricted at the beginning of 
indicator 


On the 
must be 


the exhaust stroke, giving an 


diagram with “turned-up toe 


ther hand, an early release 


ivoided, as then the end of the expansion 


line will be lowered. It will usually be 
found that if release occurs from 98 to 
9% per cent. of the stroke, the exhaust 


lead will be sufficient 


\t one period in the history of Corlis 


engines it was common to have the re 


lease percentage less than the compression 
percentage Then the points ¢ and r, Fig 
interchanged, and the exhaust 


ilves would be 


» would be 


open by a small amount 


when the wrist-plate was central, giving 
negative exhaust lap.” If we assume 
that the point C 1s fixed in order to give 


then 


proper cushion the effect of making 
the release than the compre and 


ion 


using negative exhaust lap will be to in 
crease he angle ot 


f the 


advance and reduce 
With the com 


used in Corliss 


the capacity engine 


pression at usually 


present 
exhaust lead will be ample if 


Chere 


to decrease the angle of ad 


engines the 
release 1s greater than compression 


fore in ordet 


increase the amount of. late 


} ' 


ut-off, the exhaust lap should be positive 


However, with very late 


COMIPT' ssion ie 
exhaust lap may properly be negative 


mall an angle of advance 


~ 


of cut-off of a single 


Even with as 


is possible the range 


wrist-plate Corliss too small for 


engine 1S 


ome purposes, and then a “double wrist 


plate’ is used. In this case one eccentric 


with an angle of advance determined as in 


Fig. 2, operates the exhaust valves, and 
inother eccentric with a “negative angl 
of advance” operates the steam valves, 
thus giving later cut-offs. We shall not 


liscuss the double wrist-plate motion 


When release and compression are fixed 
ingle of advance may be found at 


With 


compression 


the 


nce a given angle of advance the 


may be varied, but the re 


lease then varies also in the opposite man 
"and R, Fis 


ner g 
vy distant from (/ 


since the points ¢ 


ilwayvs be 


must 


| Such 


( qual 


it variation 1s often made after an engine 


by iltering the engths of the ex 


AMERICAN MACHINIST? 











the eccentric will 
laid out 
Che head 


will then be open by the 


: 
Fig. 2, 


crank is at A, 


the 
be at d, 


(77 as the 


since we have already 


angle of advances 


steam valve 


amount of the lead. When the steam valve 
has its greatest possible opening (suppos 
Ing it remains hooked to the bell crank 
until the latest point of cut-off) the eccen 


tric has its greatest horizontal displace 


ment. That is to say, the eccentric is at b 
when the steam valve is widest open and 
the wrist plat has its farthest displace 
ment to the mght In other words, the 

eam valve mt move from lead opening 
to maximum opening while the eccentri 
moves from d to b 

Owing to the great length of the eccen 
tric rod and reach rod, the /iortzontal dis 


eccentric 1s always pro 


placement of the 


portional to the horizontal displacement 
{ the reachrod pin. The rocker arm mere 
ly multiplies the motion. The motion of 
plate is also pro 
the 


a and 


each point on the wrist 


portional to the motion of reach rod 


pin. Thus, 


ire the extreme 


Suppose that hig ‘ * 


positions of any point on 


the wrist-plate, as, for instance, the steam 
pin. When the reach rod pin has reached 


iny fraction of its stroke, measured on the 
chord a” g”, the steam pin will have com 
pleted the me traction of its stroke meas 
ured on the iord a Since the motion 
of the reach rod pin is also proportional 
6 the horizontal displacement of the e¢ 

centric, it follows that the motion of the 


team pin, measured on the chord ag, is 


exactly proportional to the horizontal dis 


placement of the eccentric Now, while 
the eccentric moves from d to b, Fig. 2, 
the horizontal displacement is the fraction 
eb ; ; 

OT the tal eccentt t ‘ ind there 
rb 
fore while the eccentric 1s moving through 


this amount the steam pin is moving 


through the f the distance 
uund that d hes on 
latest 


the 


the line O7, which gives the 


Therefore 


point 
of cut-off ratio fraction 


eb 


, Fig. 2, must be the same as the latest 
ab 
JP 
point of cut-off ratio Suppose, then, 
AB 
e” @ 
that we take Fig. 3, so that =. 1s 
ag 
equal to the latest point of cut-off ratio 
We have already found that the steam 
valve must be at the lead opening when 


the eccentric 1s at d Therefore, when 
the steam valve is open by the lead, the 
team pin must be at the point e, Fig. 3 
vhere a > Line tal motion of the steam 
pin and 1a » th itest point 
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IYo3 


] 


the fully closed position to lead 


the 


opening 


while steam pin moves from a to e 


Fig. 3 


RELATIVE MOTION OF ECCENTRIC, EXHAUST 
PIN AND EXHAUST VALVI 

Next let us deduce a similar relation 

for the exhaust valve When the eccen 

tric is at b, Fig. 2, the crank end exhaust 


valve has its maximum opening, since the 


wrist plate has its farthest displacem nt 


+} 


When the eccentric is at he compre 
sion begins and the exhaust valve 
ind line with the port. That is to say, 


the exhaust valve moves from the max! 


mum opening position to the line and line 


while the eccentric moves over a 
_ a 
Traction ol 


a b 


n equal to 71, Fig. 2 


position, 


its total travel Suppose 


we take ¢ Since 74 


equal to C M and since the angle m O 
is equal to AJ OC, it follows that m Oc ts 


n’ RB 
"AB 


] te 
equal to c’ On is equal to 


rhb 


Hence the exhaust valve must n 
ah 
from maximum opening to line’ and line 
position while the eccentric moves over a 


n’ Ph : 


Ot its total travel 


By the same reasoning used in the case 


if the steam valve, it may be shown 


the motion of the exhaust pin 


to the hori 


frontal displacement oO! 


the eccentric. Therefore the exhaust valve 


must be line and line when the exhaust 
t yoint at a fraction un’ B f it 

pill i " ‘ omt rae oO ) 

pill 1 l = l l a 2 Its 

total motion, measured on a chord as be 

fore The exhaust mechanism 1s then de 


signed so that the valve moves the prope: 


distances on either side of this p mn 
ust \ done in the ¢ f the eam 
ilve 


remarked that the preceding 
hold 


whatever ino whi 


It may be 
statements good tol 
valve geal 
levers are moved by an eccentric by means 
f rods whose obliquities may be neglected 
] that the 


noted, however, 
statements made are only tor the case in 


It must bi 


which the average position of that rocket 
irm. directly driven by the eccentri ; 
perpendicular to the average position ot 
the eccentric rod \s stated previously 
the rocker arm is sometimes inclined 

is to equalize the latest points of cut-ott 


m the two ends, and then 


rite PORT VIDTH 


Phe port widths are calculated by all 


ng a nominal value for the mean velox 
t tl eam passing 1g] e p 
supposing that the es during a 
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j 


to give a proper actual velocity, as shown should be small enough, so that the angu VI plat f WI 


by the indicator cards lar motion of the valve does not exceed 


If we have this same nominal velocity about go degrees. Except for this there 
in an engine being designed, then the un no limitation whatever to the valve seat 


known actual velocity will evidently have bore. However, it h: vecome customary t I t \ t 


a proper value to make the valve seat re about on t 


In calculating ports it is customary to fourth of the cylinder diameter. 1 1 very ! to the 
assume that the engine has the greatest large sizes it is somewhat less and for very ng@ir 
speed at which it will be possible to run mall sizes mewhat greate! It 
it. This is of course greater than the not illy convenient, but not at all nece ry, 
mal or rated speed rhe greatest possible to adhere to this rule 
rotative speed is about 100 revolutions pet LENGTH ( TEAM BELL CRANK 


minute, unless the stroke is so long that Next we must determine the length of ire | each otl t 


this gives more than 800 feet per minute the steam 1 crank” or arm which is nl \' 
mean piston speed In tl event the directly moved by the steam link, and to in ki lit t 
greatest possible rotative speed that an extension of which the latch is at- fixed li ! ! Ing 
which gives 800 feet piston speed tached The only dimension of the Oa,a 1A \ eady l, tl 


Let v be the nominal velocity in feet mechanism which concert is 1s the dis let 
per minute; the ratio of port width to” tance from t valve seat bore center to cut any f 


cylinder diameter, usually taken as unity the pin n 


= 
= 
Vv 


n, the revolutions per minute; w the port we shall refer to as the neth of thr 

width, and ] and d, the length and diam crank el 1 engine cylinder \\ 

eter of stroke in inche equating 

volume of steam passing through the port give room for the variot parts of the a t-plat t itive 
1 


in cubic inches per minute, to the cylinder mechanism.as well as to give ww enough tuat t 


1 
| 
displacement value to th pull exerted by tl st m link thr teal | ré nd tl neth 


| 1 gr € ¢ f \ 
Hence the port width is given bv ever It wi usu vy be found conver 
€ por vid given Let F 
, 
ranula to take the anal 
é 
i 1 1 ' 
nd half ri 
> J I \ i 
24 , ; 
ne 7 ‘ 
t en at trom 5,000 to 6,000 tor the He aK . L] 
} . ¢ 
. 1iteren< what ¢ 
exhaust port and f 000 S000 Tt u CECTICS : 
| St 1p Tt | : n l 
t nd £ ‘ 
I VEI ‘ a 
10 le ( ré oT’ ‘ I pidi T . 
} opening ! Ist ry to make ae hal ; 


' i ( a t} 
trave | s fro t d , 
eX 1 ( aly 
ending e size of t gin It may 
1 ' 
Ss hy f the port widtl 
. 7 1 1 1 rel t 
Che distance moved by the steam valve 
1 1 | } 
c ‘- ' me ce T 
from the lead position to the full oper ‘ ' 
a i . - ‘ : . ( ) } ( ( te t 
position is therefore the port width minu 
l +] f 4 , f Fs 
: 1 , re . , : , \ t t I ( \ l 
iead piuus overtrave \s we have aiready | 
1) t < 1 t t 


found, the steam pin moves over a fra 
t10n of its stroke given by the latest point 
Jb 


of cut-off rati Fig. 2, while the point on th mk center line at twice up t certain that t 


AB the vale fe, 


team valve moves over this distance. The s the corresponding en . } f t | | 
g 1 ov ‘ 

critical point which we determined for the by the vali ae tual engine \"\ 

exhaust valve was the line and line posi shall therefor: nf f , 

tion Cherefore the exhaust valve moves 4, the motion of t t 

the port width plus overtravel in moving tt 

from the line and line position to the full <— ; ' t 

NOX Ve 
‘pen position. during which time the ex 
E eam pin on the wt ) 
. n’ B er the ft f t 











ut anything 


to prevent leakage ot steam 





beyond this is useless and only causes idle 


motion of the bell crank and valve, giving 


extra wear and friction 
FUNCTION OF THE WRIST-PLATI 
The only advantage of the Corliss 


“wrist-plate” lies in the possibility of re 


ducing this idle travel, so that the seal is 


little, if any, greater than necessary for 
safety against leakage Supp se, lor in 
stance, the motion of the steam pin (or of 


the eccentric, which is the same thing) 


were transmitted to the bell crank without 
distortion 


merely being multiplied or re 


duced Then the ratio of the seal to the 
4 
1 , ae 

port width would be approximately 
. ee” 2 
lig. 3. That is to say, the seal would be 
very much larger than the port. This 1s 


s¢ type S of Corliss 
but 
connected di 


therefore the case in tho 


engines which have no wrist-plate, 


which have the reach rod 


However, the in- 
a dis 


tortion of the motion so that the valve it 


rectly to the bell crank 
troduction of the steam link causes 


self moves very slightly when closed and 
while the steam pin moves from a to e, 
Fig. 3; thus 
termed a “pause 


introducing what has been 
effect.” 

The pause effect is obtained by tipping 
toward each other the arcs through which 
the steam pin and bell crank vibrate, in a 
The 


effect of the obliquities thus introduced is 


manner to be described presently 


to distort the relative motion of the steam 
pin and bell crank. Suppose, for instance, 
that c, Fig 
steam pin. 
the bell crank is C, which is considerably 


3. is the central position of the 
The corresponding position of 


its center of vibration. A 
for all other 


to one side of 


similar distortion occurs 
points 

The distortion of the motion also affects 
the rapidity with which the port 
The 
in rapidity of port opening as the seal is 
that it 


opens 
but in a very slight degree change 


varied, is usually so slight 


hardly he 


can 
detected on the drawing board 
th; 1] 


point more tully 
later on 
rHE PULL BACK 
\ tated. we may reduce the s« V 


{ a Fig toward O Such a posi 
n may be reached that the eam link 
asl le In a diree prolongation of t 
\ t-plate radi 1 ( When this o« 


the linl 1 ud to be in the “t vt il p 
link goes bevond the rad 
bell 


while the 


tion.” If the 
position the crank will st 
wrist-plate is still 
When the wrist-plate 


stroke the bel 


Valve 


] 
Crank 


starts on the forward 


and then starts 


rain and picks up the valve 
of tl team pin a bevond the radial posi 
giving tl double change of 1 on 
is called “pull-bacl \n amount of pu 


back which on the 


the ell crant in amount equa 


less than the 
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actual engine probably only take up lost 


motion in the joints and stretch in the 


1 


rods, and perhaps cause .the bell crank to 


have a slight tremor. There is usually no 


objection to such an amount of pull-back 


Any greater amount may cause the latch 


the valve arm an extra blow, or 


to strike 
if the latch clearance is made great enough 
low will be 


this, the regular 


Therefore thi 


to prevent 


more severe pull-back 1s 


never allowed to be great, and most 


very 
builders even avoid pull-back altogether 
and only go to the radial position 

Since pull-back decreases the velocity ot 
pos 


ightly 


valve at the extreme 
affects the 


during the time that the valve is opening 


motion of the 


P| ] “af ] 
also velocity sl 


tion, it 

Therefore the closer the extreme position 

of the steam pin is to the radial position 
; 


beyond 1 FOCS 


or the farthe 
pull-back, the slower the port opens. How 
ever, this effect 1s very slight, and hard 
ly worth attention 

Of course it 1s evident, from a considet 
4 
INKS, 


position of the 


ation of the relative position of the 


that the closer the extreme 


steam pin is to the radial position, or the 
farther beyond it goes if there is pull 
back, the less will be the seal 

MAXIMUM EXTREME ANGLI 


Another means of reducing seal is to 


tip the are of vibration of the bell crank 


to this, however, namely 


There is a limit 


when 


Fig. 3. toward O 
the angle 
Then there is 


will 


O'’G g becomes too great 
the 
while in operation, or that the wrist-plate 


danger that mechanism cramp 


will “flop over’ while the engine is being 


started by hand. The angle should also 


be such that a slight shortening of the 
steam link, in order to increase the lead, 
will not make the angle too g 


eat 


. 
value for the angle O'’Gg 1s 


\ safe 


135 degrees, but values up to 150 degrees 


are permissible It may be shown by 
geometry that if the line of the steam link 
in its extreme position gG, Fig. 3, be ex 
tended beyond G it will be tangent to a 
circle whose radius is the bell crank 


length multiplied by the sine of the angle 


(180 O'’Ge) If the maximum safe 
ang! be taken t £35 degrees the team 
linl 1 be tangent t 1 circl vhose 
radius is .7 of the bell crank radiu If 
the 1 gle 1 tak t 150 de grees the i 
tor becomes .5. It will be found by trial 
that there is a verv slight increase 
rapidity of port opening if the ang 
[Fy €s ( Nncre sed 
| Il. CONDITIONS FOR STEAM MECHANISM 
| rele nN e the seal na S 
possible, \ ust therefore make the 


gle O'G as great as p issible, and go t 
the radial position or slightly beyond 1 
Howe ver, in most Case the S¢ il, evel 
when thus made a minimum, will be rathe 
greater than necessary for safety against 
leakag However, there is nothing f 
the it can b done, and we must b 
content with this value 
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ie mechanism, and must choose 


and the link length aG 


tions on tl 


the points a and 


so that the motion of the bell crank cor- 


responding to motion of the steam pin 


from e to g, Fig. 3, has the desired value 


already stated, and also so that gG 1s 
tangent to a circle with radius .7 of the 
bell crank, and so that a is at or slightly 


is always 


beyond the radial position. It 

possible to select the distance gg’ from 
the wrist-plate center line to the steam 
pin, the arc of vibration of the wrist-plate 
ag and the link length gG, so that the 


‘onditions may be satisfied. The ac 


best f 


und by “trial and 


os ’ 


error that is, by 


and then 


assuming a_ solution 
that the 


Directions for proced 


correcting it so condi 


tions are satisfied 
ure will be given late 


ginally, the radu of 


\s was stated ori 


the steam pjn and bell crank cut no figure 
1 


solution may 
that 
is to say, the rapidity of port opening and 


seal do not depend 


radii 


an equally satisf ictory 


be obtained regardless of their values; 


minimum amount of 


on the bell-crank and wrist-plate 





Echoes From The Oil Country. 
F RIDING 


RIDING HOBBIES THE HOBBY ¢ 


Many people finding that their work 1s 


trving on the nerves, are apt to think that 


they are overworking, when the truth 1s 
they only need to take a ride once in a 
while. In ‘The Trials of Draftsmen,”’ at 


303, Mr. E. R. Plaisted tells of some 
of their peace-destroying tribulations—and 


page 


they are real enough, too, when you have 
t tells 
them can be reduced. There may be some 
force 


» endure them—and how some of 


who feel the need of all the nerve 
that they can muster to keep in the place 
where they can feel that they have a right 


to growl a little, because they have had all 


the cause to worry. Very few want to 
go back to the job where nerve force and 
worry are not found, but 1 think that 


almost every one would be willing to d 


his work with as little wear-out to himself 


as he knows how [ have never found 
inything that is so great a help in cour 
teracting the nerve racking tendencies of 


responsible machine-shop work as riding 


ind the very best thing to ride is a “hol 
by.” Did you ever try doing something 
since you quit playing marbles, that didn’t 
, int “ thine t thino hat v 
amoun anything; something that yo 
1 
who would pav you 


‘ouldn’t find anyon 


cent f doing; something that didn't 
nterest anyone, unless it was some other 
nk’ just like yourself; something that 

the oniv o1 | ( ired | \ ul did 
r whether d r not, w 

lt 

It \ ever di snit ( w ong 
vou think you hav e hardest job in thi 
tow! ee NK Vol ve too b t yo ine 
gely b me I yvourseltl y il 
take iT d T1Ce hile No e Sa 
ng \ cant i se y d 
t wont break \ » « 19 ‘ lt 
your first n n't s v ar 
Ihe Come th vay some ce summer! 
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day and I will give you 


some fun out of it 


never expect to ge 


Pe rhaps some of you 


into this part of the world, and would yet 


I will tell some 
The 


. ] 
s caused 


like the experience, so 


things about one ride with a friend 


nerve racking he suffered from wa 


by a “dra 


and desionine” den 


fting 
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valley we had a grad gradt I avout 
125 fee » tl mie 

See that y neg ra t. and there gocs 
nother o1 You w t b ‘ find 
ny Iter the huntil @ seasol « 

Pha what I was 1 g whi | 
saw the s re ack there Wat I’m 
gone sample t e Diag er! thoug 
\ ( 1) ts ¢ ‘ 1 


























GREER S 


MILLS 


That you may put yourself in his place 
I will call 
“Hello, 
hand for 
‘Nothing in particular 


him Blank. 
Blank : 


to-morrow 


what have 


Why, is there 


] to do, or 


anything you would like some 
where you would like to go?” 

Yes, 
for the day. 


. ° ‘ 
lock Creek for a long time 


let's take our wheels and go out 
I've wanted to go down Hem 
[ tried to do 


it once and missed the and | 
feel satisfied until I try it again. What do 


way, wont 


vou say, will you go along?” 


“All right 


I suppose vou will want t 


have to furnish a pin, too, 1f you want 
pin it on my coat.” 


“We 


one, and there 


mav as well walk this hill It 


is a sandy strip beyond 


”? 


long 


it that is hard t de throu 


ird to 1 
“Say, wouldn't cumulative perpetual m 





tion be useful on these hills, though? Ju 
enough to let a fellow.ride up without 
getting off 

There 1 » LIS¢ ng the « lt 

:. 

W ¢ were wus vg ut ‘ we WW a 
ee half as many things. See here, w 
vou And some folks sav there arent 








? 

f 
' 
nd 
, 

rl 

‘ 
» find 




















HE SAW MILI 


> all? ( 
1 ec Y t ¢ I eng 
house 

We @ 4 

cl ( | ( 
It was ( g give pt 
of a fine d d we forgot t there \ 
a ( ( S ) \ 1 d 
started ~ P no in ¢ 








to be I'm beginning to wonder where 
we are going to get dinner How far are 
we from President, anyhow 
| m no it all sure, as I’ ve never been 
er the road; but I should judge from 
the lav of the land that it was about five 
! mil 
guess we had better leave these black 
err ind get on down the creek if we 
xpect to get any dinner; this isn’t much 
f a road tor speed ie 
We had not gone far when the road 
gradually shrunk up, and soon we were 
ithout anv visible trail. As it had forked 
in numerous places, this did not surprise 
We were traveling by wheel, except 
n spots where it was necessary to lift them 
ver logs or take them on our backs and 
irry them. Often we would come upon 
nice road, grass grown and disused, but 
ear; then again we would be in. the 
bushes where we had to tramp our way 
rough We would strike little ravines 
that we would let our wheels slide down 


into and then have to crawl up the othe 
the 


side holding on to bushes and trees 


It was glorious fun, with not a sugge 


stion 


of machine shop in it anywhere, or dinnet 


either. That was a novelty, too, as we had 


dinner as a regular thing on ordinary days 

There was just one thing that in any 
way marred my enjoyment; I had been 
the leader in this “‘short cut,” and if we 
should run across a rattlesnake (we wert 
in a section that has a very “‘snaky” repu 
tation) or fail to get any dinner, I was 
afraid Blank wouldn't come out with me 
igain I went ahead and made enough 
racket, thrashing through the brush, to 
give any right-witted, fair-minded snake 
i chance to get out of the way. I kept my 
eves on the rocks that we had to climb 
Ove too Some of the “natives” might 
have one for his bedroom and be enjoying 

nap in the sun 

Sav. Will, this is getting to be some 
thing fierce.” said) Blank It begins to 
ook as if we would have to lean out 
silent steeds’ up against a tree and leave 
them if we ever expect to get out; we've 


done ‘most everything except climb trees 
with them ll " 

“We 
16 miles from home when we do get out of 


this. It isn't o'clock 


cant last forever.” 


and I’m nearly in 


] 


cant leave them, as we are about 


quite 1 vet, and this 


Whoop! look up here, will you 


di 


ooked, but 
‘That derrick: 


! 
ked where 


1 not see anything 


see, right up there.” | 


his tinger indicated, but 


Loo 


could not see any signs of a derrick. Could 


his lack of dinner be affecting his mind, 
| \\ md ( 
{ one ver here ind vou can see 
( ind ( e enough, was 
ree-p derrick.” It had so blended 
\ ees that I had not ss ‘ 
1 meant tha “ W ea ’ 
om nd 
Wi id « Ipon f the gas ¢ 
] ( § wells and we arted dow1 ( 
( d of place whet dl 
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walk and lead the wheels. Soon we came We were soon at work on some bread 
to a crossing where a foot bridge, com- and butter, cold fried bacon, cucumbers 
posed of a log with cleats nailed crossways, and molasses, with a tin cup full of milk 
kept us from having to wade the creek. to wash it down, and some cold coffee at 
Across the creek we found a path where our service 
we could ride, and we were soon speeding “Are you troubled with snakes I 
down the way to the rivet There vere isked, to be friendly <' 
frequent bad spots where we had to wall Nothing to spe f. There was 
and at one such spot Blank spoke up 1 blacksnake some ver five feet long 
“Hark, do you hear that? Someone clim down ovet ie door there, the 
ing a hammer, as sure as you are alive ther day, and nearly landed my wite's 
I could hear it sure enough, and I could — lap I looked inqi gly the woma 
ls ee the little sawmill that we ist then [ killed it she said I ha st ex 
me to. I had to stop long enough to y afraid of them, but I don’t like them 
or 1 pl re of it, bi Blank followed 1 S id that 1f we came down in het 
the sound of the hammering When | ve would be fenced in with rattlesnakes 
caught up to him, he was sitting on a log but it isn’t so, I haven't seen any, and 
woking across at a small shanty, where a the men at the mill have only led three 
man was hammering away at a door. We r four all summer There was a bear 
went Ove! up on the hill last week, so they say, but I 
“Hello, neighbor Che man looked up didn’t see it She seemed quite well 
in surprise, not any the less for seeing the contented, even if the nearest ho was a 
wheels, but nodded a greeting le and a half away 
FIG. I. WELDING A BROKEN RUDDER-POST—READY FOR THE OPERATION 
How far are we from President, or Going down the creek we id to take 
from some place where we can get din off our ‘hoes and ford where the road 
ner crossed. Having had something to eat, we 
“President is near about four or five were not in any hurry, and had time to 
miles, but I heared tell that the folks had admire the beauties of th "s pa 
moved away that used to keep the hotel ace’ and other interesting places and still 
there. There is a farmhouse up over the get home in time for suppet 
hill about a mile and a half, where you To tell the pleasures of t » 
night be able to get dinner if you were would take a week. I have heard that 
to find the folks at hom Pain't likely there ts a road on the r side of that 
you would, though, as this 1s a holiday.” creel I expect know. fi sure some 
Phat farm is still farther from home time next summer, and w be glad to 
n wquired Blanl ve some of you tor company 
Where are you going Lamon ‘ » what t t 
Po Oil City, and I’ve got to get som es of a trip sl 1 be g] 
ne eat pretty q r Tl me I efficiency the shop e me day 
there ne er have | form give 
We might give y mi Q eat, rease dt ly g 
We dt set y p nod We e my practic S hing 
i m it t Ly furnishes I'm sure it’s thet I can't ‘ 
the stuff. He is town now aft lake my adv ta ) 
e welcome to wha \ by r g l 
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it 1s i ( tor yourself and f erab] ré ‘ b ‘ ) \I 
others ni ¢ § tha t doesnt r would have consid creased 1 
aw t I W. Osnornt e dist t tl ver edge t ;P.M. W 
Welding in Place the Broken Rudder-Post of a considered desirable to | this dist ( 
9000-Ton Screw Steamer. more than 300m)! ay foot, becaus ron, covere ve 
The single-screw steamer “Sevilla.” of otherwise very s1 | obstach whicl dark 1 
‘ 1 ‘ \ 














\ \ ( \ 
\ I i \\ 
‘ ‘ 
\ 
( t 
ri ‘ | Fi ‘ 
‘ ( W 
; 
t \ ditterent 
‘ We ‘ 
1 
| t re 
( t e As Lloyd, ft 
ng the H irg port autl 
! | { Hamburg 
\ hie ist of the 
pail , , 
FIG. 2. WELDING A BROKEN RUDDER-POS1 THE WELDING | w vy work a 


sequence of a collision with another 





steamer, a broken rudder-post. The break 


was 500 mm. (sav 20 Inches) high and 200 


mm. (8 inches) wide Phe usual way ot 
repairing in such a case is to take out the 


broken post and put in a new one Ph 





would have taken ten to twelve weeks and 
cost, including dock charges, about 80,00 
to 100,000 marks. sav between $20,000 and 
$25,000 

The broken post was, however, welde 
in place by the use of the new materia 
“thermit,” the break being partly filled 


and partly “fished” by new iron Phi 




















filling was about 30mm. (say 1.2 incl 
thick and the “fishing” about so mn 
nches ) wide and Tso my (Om hes) ] ny 
Phere were emp! ved aln ut 200 L 
> 1 ‘eee Li] 
1360 pounds) of thet . which w 
d in itomatic « d 
= lin the ord : 
dw de f fa 
Inn ed with | g 1 
] 
Shan ae | 
{i 
( 50 ft 200 d oy ( 
: 
y P | 
+ ] 
, , 
‘ 
' + } 
; 
f the ‘ 1 r 
1 +1 
1 ‘ ‘ HE J , 
ft 1<9 v6 tyr 
1 TI 
= v WW ( ] T fit ] t 1 
sp ‘ run off l it le to tl I ge pe ( i few thou 
caugl tina —P le of dan 1) sand Tl \ there I ind pre ent it re iching t] Wppel nd 1 1 The 1 Ie piace l now 
done because otherwise the contents of the opening of the funne tronger than origi \ \s an additiona 


box would necessarily have been very cor The welding took place, after the post pr ution the entire rudder-post, as soon 











f 
warm, was reheated twenty 
I ! d charcoal fire 
ROBERT GRIMSHAW 
{ , 
The Metric System in Spain. 
\ nicat fro | H 
f B ( Spain, ¢ the bove 
f =e Il the « 
T pP We re not 
i e vhether Mr. Ball ha ed 
( hine construction 
nd e not quite ire that | 
estimor ‘ hin r restrictio1 
) t as 1 \ 1verse to hie met 
tem and coming witl mur. classifica 
tion, 4. ¢., testimony of men who in ma 
hine const n mechanical engineer 
g irk have used both systems 1s ex 
cedingly ce, we stretch a point to 
make use ot Mr Ball is, we believe, 
in Englishman and 1 rr until recently 
vas, a machinet iles agent in Ba | 
His letter is as follow 
‘T have read with interest the series ot 


irticles and letters which have appeared on 


} 


this subject, and note firstly that the advo 


seem in. their 


the 


cates of the metric system 


enthusiasm to have lost sight of sub- 


ect of the discussion, which is not whether 


the metric system has or has not advan- 
tages, but whether it has so great a ‘van- 
tages over the English system, antl advan 
tages so easily obtainable that it 1s worth 
while to throw away the millions of dol 


lars’ worth of tools, machines, appliances 


1 drawings now existent, which have 


and are being made in pursuance of 


and which would be 


the 


the English system, 


rendered useless if standards are al 


1 to 
Mr 
iming that the metric system is not thor 


It ily, 


metric 


Koehler at page 129 says ‘anyone 


te@hlvintroducedin France, Germany, 
\ustria, Belgium, Holland—vea, 


In every 


even Rus 


must either meter see a vard 


or he must be blind: was in Rome 
1 did not see the Pope.’ I have no 
tation in saying that Mr. Koehler does 
prove the first thing of what he assert 
e metric system may have been thor 
ghly introduced in some one shop with 
h he was « erned, but that one 
| r one-half dozen hops, does not 
1 tute “Germany 
If the lvocates of the metric system 
nt to see the difference between ‘thor 
gh introduction’ and ‘thorough adoption’ 
et them go into any jobbing shop in any 
ng town and find out how much of. the 
repair wor m the metric scale, espe 
ly { ill-important screw and nut 
t w h no single machine for anv 
vn) A tever can be race 
Le n Spain, the mple depot of 
e rest of | pe re machit f all 
nd of all nations, and not 5 per 
t. of the screw pitche 1 t met 
aK Ir 1d n »5 per cent. of the screw 
‘ ete! I 1etric And, even worse, 
na machine rrive with some screws 
f knglisl 1 othe it metric measure 
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© same machine How lat 
plainable if the introduction has been 
thorough ? 

al vy the other day two lathes 


ed ught from st ne in Par 
nd one from Germat The French 1 
s lead r nd binding or mo 
ig cre nd nut a ll gears cut 
C hp ( ] he ernal ser¢ 
re French pitch, which could not be 
vith the lathe they we supplied in 
German lathe was metric as to hight 
ters, et but every screw, bolt or 


Yet 


English pitch. 





Germany wise 





i the etric syste vas af s 1g 
» to n every wa But iS | 
rong than the 
ist ‘I have no d e fot ( 
1s ‘ I work \ t \ ve 
vit the English em is eq y t 
for it is my business t 
» and in handling the 1 nes 
1 I have t n t busi 
it ness I find only two nations w meas 
The es re Iways uniforn n ] yCCTS 
yf and those two are [England and the Unite 
state \ll the others vell 
lo Say th | 1g ish meas Cs ( 


is had metric measure by law established 1n some respects cumbersome, unwieldy 
ver thirty years, Spain thirty-three years, ugly may be true, but does not affect thi 
nd France about one hundred years. The case, and if your boy has received ont 
vilance of seventy years in favor of France’ black eye you don't improve his appeara 

represented by the metric pitch internal by giving him anoth« 
screws in the French lathe above quoted, “In this ‘metric’ country, if you want 
ind it is no single example. I know of a to buy a rule, vernier or tape, thi ock 
ingle shop close to me where are working article carries both metric and Englisl 
seventeen machines of Swiss manufacture markings, but the stock article is of French 
hich show the same mixture of mea German, Swiss or Belgian mak« Phe 
ires, and [I am _ well acquainted with only rules purchaseable which do not show 
very many in which the machines carry English measures are of American make, 
either all screw work of English or of and a nuisance they are, as one has then 
mixed measures. So much for the ‘tho to carry two rules instead of on 


ough introduction’ in matters 


and I would beg vour readers to bear 


mechanical, 
in Solder for Aluminum. 





mind that, as I have already pointed out, \ United States patent has re 
no machine can be built without screws, sued for a solder for aluminut 
o that this apparently simple article loys. The solder consists of 
in this discussion, a thing of the ry 5parts, antimony 5 parts, and 
greatest importance lo make it harder, use a little 1 
‘In matters outside machinery | rt nony and a little less zinc. The 
profess to be ‘thoroughly’ acquainted with describes the process of making 
other Continental countries, and therefore 1 the mode of using Phi 
mfine my statements to the measures first melted in a p Phe 
reigning in Spain The law rendering dded, and when tl s melted 
compulsory the metric system has, after mony is added The m st 
thirty-three years’ work, | | rd ughly puddled with sal 
nd the foot measure Ther the surface of the metal quite 
ome thirty different yards and _ teet vhite should be p d into 
fore, so their loss 1s not to | leplored ) e, the cinder being t 
with very few exceptions t t n nt ! 
Id Spanish measur ind g nor i 
quite well, thank yo d ( 
\linerals vo by the “4 d, 1 ri 
! ha yust i ‘ ‘ | \ we ( 
the fa 1 as a meas t p 9 1 that 
l) r span, the libra p ( ted 
yr in different pro t 
(1.555 meters) in dry goo¢ g 
finity of other measure \ g el 
whatever to d with | ( 
do quite as much busi \ ) 
Yet thi country wl f ow ( 
mett h been ‘tho I d 
er thirty vears 
} \\ lifferet { ed St 
Really very little \l] de r. A. Edis v1 O 
rood sing t ees f ( $35 « 
ite in e or th ] | t them gh the O 
musiness to ki d \ ( iny times tl t 
now { I-dison | 
Germany and Sp ) l en 
1 petty states and prov r had eq ly Mi Dav $ win d 
num 1 Ss sets | | s d t empt a iccount of bre ¢ \ 
fvt vv the compulsory introd n in the circle-saw fart (Mich 


scently 15 


n and its 
‘ 
lun mm 


~ Oo pirts 
nore ant 

following 
+] om 


the solde1 
uluminum 
c is then 
Ihe int 
he th 
W hi 
1 na 
cle d 
1 Ve 
W 
f f 
i 
I ( 
Phe 
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Letters From Practical Men. 


A Job of Milling. 


Editor American Machi 








1 1 , 
ne in {t was theretl ewhat 
ng to tind that was finished all 
miller two sett ng th x 
Tr is shown In { er ip 
he princi] dimet I¢ 
2 inches wide, 2 leep 
‘ , 
5 11 ( g 1 
Fig. 2 f e 
1 
v orc g 20 
93 Ti 
ré a r 
co W t 
wn in Fig he 
e tl Wice ev i 
1 
ehing 
ray 
eC ¢ d rT cl ¢ 
, 
{ nN ) 
( ( 
] 
ved ( 
, , 
Whict s ¢ ( | 
1 ] P 
la g u lg t 
m ¢ 7 ] 1 oO 
vht cut ae { 
t tos Ih \ 
erve | I 1 


“Ut t¢ 
1 
ein ‘ 1 le ( 
les of t I ! | \ 
rea S ] vn ] y { \ 
1 
le of the piece 1 ‘ 
faced witl 19 I 
piece versed in the fix 
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An “Atmosphere” 


\ 


Our Index 


as a Measure of Pressure 


\ 














sure of 14.6908 pounds, or prac 
14.7 
kilograms per square centimeter at 


latitude, 


pounds per square inch, o1 


1.03329 


sea level 45 degrees north and 
lightly different in 


something very s every 


other part of the world. Theonly exact way 
to express a pressure is to use some abso 
lute unit of force. Thus an atmospher: 
IS 1,013,250 dynes per square centimeter. 


The 


volves no 


metric system, unfortunately, in- 


unit of pressure, so that a great 


deal of confusion exists in pressure cal 


culations where this system is used. Sei 


entists use “millimeters of mercury,” 


dynes per square centimeter” 


pheres,” while engineers in metric-using 
countries use “atmosphere nd “kal 
grams per square centimet 

\s the basis of a unit of pressure and f 
direct use in other cases, an invariable 
unit of force’ adapted to engineering put 
poses is necessary, The unit of force prob 


47 


ably most convenient will be the force duc 


to the weight of one kilogram at some par 
ticular place, due to the 


| he SC 


; ‘ 
the torce 


S1nce 


weight of a kilogram is variable 


entific unit of force would be some multiple 
of a dyne, as a “‘megadyne,” which 1 
slightly less than an atmosphere. That is 
to say, in order to secure the full advan 


tage of the metric system, we should meas 


ure the load on a bridge in “‘megadynes,”’ 


stresses in “‘megadynes per square cent 


meter,” and so on. This would probably 
be inconvenient, however. At any rate, 
some one invariable unit of force most 


convenient to all concerned should be made 


a part of the metric system and used by 


everybody, if the supposed simplicity of 


units is to be realized 


It will be a great advantage 1f some such 


unit of force, and with it a unit of pres 


sure, is made a part of the metric system 


eventually adopted in the United States 
Sanrorp A. Moss 
Cornell University. 


{Our correspondent seems to succeed 


admirably in demonstrating the impractica 


bility and unwisdom of using atmospheres 


in statements of pressure. Since there is 


no fixed atmospheric pressure anywhere, 15 


pounds to the square inch, or 1 kilogram 


per square centimeter, would either of 


them seem to be acceptable if agreed upon 


more convenient than anv unit more 





Chain Grooves in Crane Drums. 
Editor American Machinist 
\t page 1508, Vol. 25, 


lrum herewith reproduced, Fig 


1 showed a sketch 


» 301 of the present volume Mr. 


Wm. J. Ballantine says that this style of 


groove “has long been abandoned by man 
ufacturers of cranes and hoisting ma 
chines,” and he offers the sketch, Fig. 2, 
which he claims “has superseded it,” inci 
dentally remarking that molds for thes« 


grooves are generally made by sweeps and 
they are seldom machined afte1 


It is stating the case too strongly to say 


that this groove has been abandoned either 
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for a long or a short period. So far as 
| have been able to learn, the groove shown 
by Mr 


Ballantine is used only in a minor- 


ity of instances At the works of the 
Hydraulic Machine Company, Pittsburgh, 
with which ! have been connected until 


quite recently, we constructed a large num 


ber of cranes ranging from 5 tons to 75 


tons, for service in some of the principal 


steel works in this countrv,andalwavs used 


Am in Machinist 


CHAIN GROOVES IN CRANI 


Fig. 1, requiring the drum to 


thie groove, 


be turned to assure its being cylindrical 


in form and concentric with the shaft. Be 


fore commencing to build traveling cranes 
at this plant, we had put into service two 
cranes built by the Morgan Engineering 


Company, grooved as shown in Fig. 1, 
that they have 

We 
Shaw 


Klectric Crane Company grooved the same 


and [ have not learned 


changed their practice in this respect. 


also had one crane built by the 


way, although I am given to understand 


that this company had previously built a 


few cranes with the chain laid as in Fig 
2, but they have not done so in recent 
years I have been told that this sty le 
of groove is not by any means new—that 
is, that it is thirty years old or more—but, 


on the other hand, it is proper to state that 


Wm. Sellers & Co. have used this groove 


exclusively for a considerable time, and, 
so far as they are informed, they were 
the first to introduce it At the great 


works of the Westinghouse Company at 


Kast number 


a lat ge 


Pittsburgh, there are 





4me Muchiniat 
FIG 2. CHAIN GROOVES IN CRANI 
f Sellers cranes all groove: 1 Way 
but possibly a still larger number of Mor 
gan cranes all grooved as in Fig. 1 There 
ire also a great many built by the West 


inghouse Company for their own use all 
grooved as in Fig. 1. Pawling & Harnisch 


feger always use Fig. 1 unless in such an 


exceptional case that it is impossible to 
and they invariably 


This 


provide room for it, 


have the drums turned. firm is 
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strongly in favor of the use of wire rope 


as a substitute for chain in crane service 


There are other builders who use the 


groove shown in Fig. 1, but, as I have been 
able to learn of only one who does not 
use it, perhaps there has been as much 
said as the occasion calls for 


GERALD E. FLANAGAN 


Improved Washer Punch. 


Editor Machinist: 


American 


At page 385 “Experience” gives us a 
sketch of a punch which he designed. His 
punch, while it would do the work intend 


ed, could have been made much cheaper 
and simpler. 

In 1894, while assistant foreman in the 
Crane Company's toolroom in this city, | 
designed a punch on the same principl 


but, as I say, of simpler co 


After making the first one, 














punches made of all sizes from Y%-inch 
A 
F} 
IMPROVED WASHER PUNCH 
hole and 5-16 outside diameter up to 2-incl 
holes and 4 inches outside diameter, t 
| 1+ 
i i 


punch all kinds of material—rubber, fe 


paper and leather. I punched with a ma 
let and hand punch as high as 800 piec« 
per hour 

All of the punches were made so thi 
they could be used in our power presses 
if desired, but we never found it necessary 

do so, as even the 4x2-1n¢ pun 
vould cut clean and easy with one blow 
f the mallet in 3-16 inch harness leathe: 


Referring to the sketch of my puncl 


shan] { is threaded to a shoulder and 
} + Ps ‘i ] -h 1 . 
wored to receive ( which 1s e same 
diameter as the hole in the washet It is 


an elongated 


is fitted into 


drive fit in the shank, with 


pin FF, which 


hole to receive 


plungers D and E, so that they move to 


gether. To assemble the punch, insert ( 


into A, drop the spring into the bore of 


C followed by plunger D. Place plunger 
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and push LD back 
Place 


screw on the outside punch 


E outside of punch C 
tili the holes 
position and 
B, 


working 


pin F in 


coincide. 


a good grip in 


Ww. zk C 


which is knurled to give 


1] 
High Duty Machine Tools. 
Machinist : 


at page 259, of the 


Chicago, 


Editor American 
Your 


modern “high duty” 


‘Justification,”’ 


(as they use the term 


when talking about a pumping engine) 
lathe suggests a topic for a discussion 
which might be engaged in with profit, 


llows will have 
The 


as a 


and I hope some of the fe 


something to say about it present 


writing is intended chietly provoca 


tive. 

Is the 
it the pioneer of a permanent and a to-be 
of P oiIt 


some discrimination and 


high-duty lathe a freak, or 1s 


extensively-used class tools re 


quires, | suppose, 


some cool judgment to determine what is 


exceptional and temporary and what 1s to 
become regular and common in shop prac 
tice. Standard or average practice, as we 
know, is constantly changing, and we com 


placently assume that it is always advance 


ing. In this it is more than possible to be 
too optimistic. There must be a selecting 
or a sifting going on all the while by 
which mistakes can be corrected and re 
dundancies eliminated. There is a con 
stant tendency when we make a start in 
a new direction to go too far. Just now 


the thing uppermost in the “practical” me 


the 


chanical mind is heavy or rapid cut 
of 
hearing of lathes or other machines which 
of steel 
This 


fact 


ting steel or other metal, and we are 


come quite near to making a ton 


chips or shavings in an hour 1S 


properly to be spoken of merely as a 


of the time and not with any suggestion 
of wondet or boasting, because of course 
we all know that it is just as possible 
to make machines able to cut double as 
much in the same time, or four times 


ts much or any larger qt 


' lantity 
nly question is as to how far it 


in this direction. We must 


not torg¢ hat the increase in cutting 
capacity Is to be regarded comparatively 
as well as in its absolute aspect. There 
ire ‘ (it nanufacture which call for 
bigger and heavier pieces of metal in theit 
constructior nd it is in the manipulation 
ot t] ese t I he b om | ( made The 
work has grown faster than the tools, and 
the vols | ( been rac ng to catcl up 
It mav be that they have entirely caugh 

up with the procession 
The genet tendency f the trade i 
later vears has hardly been 1n the direction 
to necessitate such heavy cutting r the 
remo it any speed of such great quan 
tal We have been boasting 


nearer to finish 
but 


now 


be tore, 
] 


we can 


more, at that 


we 


making the big 


chips in turning 





er similar pieces we are not 


Iowing our ability as we are 
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We 


ought not to have such big reductions of 


betraying our incompetency really 


diameter to make, and the fact that we 
do make them “gives us away It is 
quite a question how far we ought to 


compromise with the steam hammer or the 
] 


hydraulic forging press. [From the forging 
side of it and for the credit of that side 
we ought to be in position to boast of how 
light cuts would be required and not how 
heavy ones we could be compelled to make 
It will hardly be claimed, | suppose, that 
these heavy cutting machine tools are the 
handiest and best for the lighter work, 
because the general experience of the trade 
Is all against it Of COUTS¢ if we have 
no more light cutting to do, or if we are 
going to do all our finishing with grinders 
then the comparatively heavy cutters may 


1] ] } 


be all right. If our general work does not 
call for and will not permit the heavy 
cutting for which such tools are made, and 


if it is only occasionally they can get a 
chance to show their strength, then why 
should they show it at all? A little nie 


lost on the oceasional heaviest 


be more than saved by the better time 
made on the general work 

I sometimes think that the special feat 
ures which constitute the talking points 
or the selling points of the modern tools 
are often worked for more than they are 
worth, and that shops are loaded with 
tools possessing special features which are 
excellent but which seldom or never come 
into play where the tool 1s employed. A 
lathe which does not have a screw thread 


to cut once a month is not much helped 
by a indy arrangement for changing the 


which gives the entire 1 


inge 


of changes by the mere shifting of a lever 
laper turning attachments are rviceable 
f per turning, but they are of no value 
but just thre reverse, on a lathe whicl neve! 
has any iper worl » do 

It | pel (| e otten that the new ma 
cl nes e€ not s¢ ected Vy the man I hie 
est ) hmet Vi » ha the best nechat i 

dgmet r experience, bu wv the one 
wl know w to get the great ( 
for the money What he often gx 

e most costly ing tor the money, which 
may be very different from the thing ) 
\ cl te ft the ore est val ic I the s ) 

In shops of nsiderable e whe ‘ 

e quite purl rf indard mac ‘ 
t ] T ¢ he planet hap 
ers, millet dl nd re neve 
happe 1s t ¢ f these ro en 
ploved gre variety of worl cy 
each settle i heir regular and narrow 

es and rare d nvthing else For d 
ing this precise work they should of courss 
YOSSESS ery p ble fac v. bi what 
will ivall them bevond that vw able 
to do thing I t will never be pos ble 
for them to get a chance to do Most 
buyers of engine lathes would of 
never think of buying a lathe without the 
full screw-cutting apparatu ind vet we 
know that as lathes go not on quartet 
of them ever cut a thread It is a good 


deal the same w thr nility » make 
big chips; what's the use ot t you cant 
get any g chips t ke If an athlete 
is going in tora < i siugygel 5 2 ig 
in for a fight, | Vays strips for We 
don't seem to be going in much tor strip 
ping our machine s, vet why it ] 
se some day e machine-tool 
| er WI irise W erve’ enough t 
idvertis« that \ S the 
Str pped athe a ) ames 
WOTkK id 1 I 1a hat the sp 
Cl features rec ed w e turnished 
when they can b t ( e not rec 
ommended where they cannot be used 
Phe che ipness ] C4 er \ e dis 
carding of the sel e redundant 
s ce commend I W lways 
to remember tha eon ne which can 
do the greate ‘ t wor ca never 
do any of ‘ ipidly as the 
spec tool for the dividua b. Ready 
mad ifter all are ke ready-made 
clothing Phi e mace » fit inybody 
d everyl \ the custom tailor will 
tell vou an iw you that too many people 
{i T 1 w wl i | tit 





bedit \met n M 1 
So mucel has cl Writtel 1 tile ub 
( tT shop wo I tual traming and 
technica | that | he to add ar 
tl ‘ nd V< I ( l thre 
1 ml cou ( het CCl it ned 
1 Tile papel cre ( eetrh many 
etters of criti few { tually 
helptu iggestio ) ! miplam 
+} he w eve ‘ Pe A P 
( rnothy do figure 
peeds, at | training 
\ ri usly np \t my own 
' { ee t \\ 
11 Cl l \ fina 1h 
thr r thre y of the 
CX ‘ { ‘ ugh 
I ( iT re lf | ‘ 
{ | 
ere ; d 
] 
9 ¢ ere ‘ ) to 
expect ‘ 
It fe 1 ma dl 
\ 1) t il 
». 
) 
‘ \ t ! 
| ‘ ‘ t ) ) 
‘ rv 
TT 1 
‘ ele re] lita 
| j 
varl ‘ ile 
A ru edu 1 rami 
1 must g ( pecit dea ot 
t TY 1 vdert pr ( i ie hop 
Lect il v gz I ute ck 
ta { tl t then the grad 
tate no hette ty 1 t hye ds ed 
| porct ‘ ) tead tf going to 
cl ) ti ( 1 earn the deta ind 








1) | ‘ 1 1? Vel 
| 
: , 
Vv aut Y ern I el ‘ 
Phough infinitely superior to a coursé 
of “exercises,” [ do not think the practice 
( ng ca tudent make some com 
ple e machine lathe, engine, clock, ete 
is admirable, because it 1s so widely at 


with good shop practice Even 


} } 


a man who can “build an eight-day clock 


and make it run” might get lost in a clock 


factory while hunting for a drill jig and 


wondering what it looked like. I venture 


to say that there are few graduates, just 


out of college, who have an intelligent idea 


of jigs and their uses, and yet jigs and 


fixtures play an important part in modern 
manufacture. Their simplicity would seem 
to commend their use, especially in a stu 
dent shop course. Consider, for example, 


the fluting of taps. In nearly every school 


sooner or later the student has a tap to 
make. He turns up the steel, threads it 
and flutes it, and has a tap—but what has 


he learned about tap making? Disregard 


ing the jigs and special threading ma 
chines, we may take up the fluting. A fix 
ture for the milling machines for fluting 
these in gangs is very commonly used by 
manufacturers. It is a simple tool, and 
easily drawn, hence would commend itself 
to beginners in the mechanical drawing 
cla From drawings first-year students 
in the shop could make the parts, and 
fterwards use the jigs to mill their taps 
In making this one jig there would. be 
eXercise in planing, accurate drilling, 
gear cutting, turning of both cast iron and 


-e a 
( Wo COoOULd 


teel, and in thread cutting 


troduce chipping and filing if advisable) 


In addition to this exercise the tudent 
will have learned what a jig is, its uses 
and limitations, and possibly will have 
gained an idea of how important a feature 


of jig design simplicity is 
\lv mean 
sh to 


[ need not multiply examples 


\ny who w 


ing is clear I am sure 


introduce jig and fixture design into their 
course can find for themselves cases where 
in their design would require any degree of 
skill or Roy H 


judgment SMITH. 





Punch for Drawing Large Shells. 


Editor American Machinist: 

The sketch shows a drawing punch for 
the drawing die shown by Mr. Woodworth 
at page 1338, Vol 
made of tool steel, shaped as shown and 


The punch 4 is 


countersunk at C. FP is of machine steel 
with the 
The 
upper end is reduced and threaded to fit 
the hole 


The punches 


reduced on one end /) to fit 4, 


end countersunk and riveted at C 


in the press head. 


for the first and second 


Operations are made in two pieces for the 
saving in cost of tool steel and labor, and 


because punch ! can then be replaced 


without making an entire new punch 


From experience I find that a punch of 


this size made with radius F will do good 


work, giving the metal a chance to 


draw surface. Sometimes 


Over a 


large 
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the punch is made with a small radius; 
this I find is a mistake, as it draws the 
metal at the corner only. It in fact does 


not draw but only tends to tear the metal 


Particular attention is called to the round 


at G; this forces the Strippers open 
on the upstroke. Make .1 as hard as pos 
sible and, after hardening, heat a little to 
draw the spring or expansion. I do not 
mean to draw to the temper \ll steel 
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PUNCH FOR 


DRAWING I 


\RGE SHELLS 


has a strain in it which 


brittle 


atter hardening 


makes it very with a tendency to 


chip and crack. By holding the steel over 
the fire 
Ais 
the shpping easy. B is 
rolled steel The upper 
to fit the head 

secure the punch with a set-screw, which 


until warm this strain leaves it 


made with a slight taper to make 


made from cold 
end is threaded 


press Some mechanics 
is very unsatisfactory and is not positive 
Nine out of ten times the stripping 1s hard 


The blank shell 1s 


shown after the second operation; the dot 


er than the drawing 


ted line is the stripper 





Sizing Blanks for Drawing Shells. 


Editor American Machinist : 

Mr. Brown’s article at page 63, on sizing 
blanks for drawn shells, I was for a while 
understand, but over 


unable to on 


his tables | 


gong 
found he had used the rule I 
gave for combination die work, by which 
the diameter of the blank equals the diam 
eter of the shell plus 114 times the hight. 

It seems rather odd that so much should 
arise from so little, and as this argument 
arose from a simple statement that I had 
used quite a number of rules for obtaining 
shell work, but 


the sizes of blanks for 











did not consider them as rel eas weigh 
Ing or trying tor blanl B such 1 
the case, and as I am s f the sam 
opinion, I feel that in justice to the editor 


and readers and also to myself, 
to prove my case if 
Brown did not seem to con 
ous article sufficiently to the point, I will 
that 
the 


endeavor to make it plainer in order 


he may understand why I prefer to use 
two methods he takes exceptions to 
In most of my work I endeavor to cur 
tail the number of operations as much as 
possible without injuring the metal; conse 


quently I often stretch the metal to a 
greater extent than I otherwise would, and 
our work 1s 


of the shell 


not acting the same under pressure, some 


also as the greater part of 


very irregular, all the surfaces 


times a peculiar shaped shell will elongate 


dies, sometimes shorten; the rea 


this 


in the 


sons for are too well known among 


sheet-metal workers for me to dilate on 


that fact here. 
Last but not least comes the matter of 
trimming. Up to a few years ago all our 


work was trimmed in a hand lathe (some 


what after the pattern of a speed lathe). 
sometimes with a circular cutter, but more 


often with a tool held in a tool-post on 


small saddle and cross-slide, and as we 
were paying for this work on piece-work 
basis, we endeavored to do as 1 is pos 
<ible and do it as cheaply as pos ible, an 

finding that the rings left by a shell that 


was too long interfered with 


Wwe decided to draw our shel] the prope 


length, leaving just enough to trim without 
leaving a ring, and in order to do this we 
veigh the sheli or try for our blank, as the 
Case requires 

I might compile a table showing th 


} 


1 by Mr 


Brown's formula, but I believe one cass 


exact sizes of blanks obtaine¢ 


will be sufficient Take, for instance, 


shell 1 inch diameter by 1 inch high; Mr 
th 


Brown gives 2.236 inches as the diameter 


of the blank to make the shell in one op 
eration, using .020 inch drawing brass 
Trial gives I 31-32, which leaves about 


3-64 for a trimming edge. Some will con- 


sider this to be somewhat extreme for a 
single operation, but I have exceeded it in 
some cases, and by experiment have found 
that I can often exceed it by one-half, but 
do not do so, as the strain on the press is 


too great. 


I do not believe that a rule that works 
on steel shell work will give the same 
result on brass, or on any of the softer 


metals, and I do not expect to obtain the 


same results from tools made for steel that 


I would from tools made for brass, copper 
or german silver 


shell 


Brown, I believe that his rule would 


In regard to the referred to by 


Mr 


work well on that class of work, if 


very 


the metal were not crowded in the tools, 
and the proper allowance made for re 
ducing the metal: but I believe that | 


should have used the rule given by Matti 


tuck, at page 240, as I have found that it 
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Rapid Cutting of Metal—Why Don't it Get Hot? 
Editor American Machinist 
Mr. Tecumseh 


article at page 380, on Phe 


Swift opens u 


subject in his 





‘True’ Cutting of Metals, 





ol the greatest interest From the b oad 
, , ‘ 
fic d that he includes m the term cu 
ting we can see that there Ss very tie 
work in the machine shop that does not 
, 
clude some branch of it, and it is cet 
tain that our knowledge of the phe 
nome. I I ccompany these ope it - 
nd t] s of them, is far f1 elng 
, , 
< mipicte ~ wht me desired 
' , 
One of the surprises have | i 
, , , : 
eh-speed stec s that doe not seem 
vent e the he it would be ex 
pect d tron tiie rate I \ 
In our v we ft » numbers , 
, eT vee e rate j tting 
T t t \ 1 hie \¢ ‘ 
‘ ‘ eing 21 ' ‘ 
Having nd ( 
tin ised by ft expandine 
, } ’ , ? 
‘ oO ¢ age ‘ ‘ ‘ re 
, i : 
\ ‘ \ el ‘4 
. the s it \ 1 tino the ¢ 
ol 1g sp d Ste I Ve rm ( 
| vas verv mucl 1) S¢ ‘ ‘ 
| 
1 t thre hatt was \ ( 1 
t 1 I expected nd . iL 
, 
n when using the us P ‘ P 
g at the regular rate Ihe ng 
speed was increased unt + was sever 
Cs Tast it~ had been « 1! pr | ‘ 
without the heat becoming at all troublk 
son in fact the shafts are often turned 


used to be about 


hours. In trying to find the limits of tl 
steel we did one in 45 minutes. Without 
any particular effort to crowd things, six 


ire now 1 in 


finished in a day, and the man 
doing them savs thev do not get as warn 


as thev did when three were a big dav’ 


worl As there is the same handling t 
d In either case and is Mparatively 
ittle time is saved in doing it. it will be 
nderste d that there S42 re differe: ( 
n the cutt ng speeds than the difference 
a tintin ence Smuliocs rhe ne thine 
’ trie ot the Wor! , ( = ron (); 
traight work the speed nereased fro 
og ee ee ee 7 “— 
crease in the temperature of the worl 
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ence In the setting ol 
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edge our high 


to the best grades ol 


In our work it will hold a better avera 


lge than to 


cutting ex 


Very noticeable on Cast 


to uphold Mr. Swift’ 
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The Corliss Valve Gear. 
The literature of the Corliss valve gear 
s one of the mechanical anomalies of the 
No 


more widely adopted, and few, if any, have 


time mechanical device has been 


been illustrated and in a general way de 


scribed in mechanical journals so many 


times. It is to-day a standard device, used 


and accepted as such throughout the 


world, and yet there is not in existence, 
; know, a 


of it f 


so far as we 


ct mnplete detailed 


the designer's 


critical study “om 


standpoint, nor is there such a description 


of it as will enable a designer who is un 
man 


the 


acquainted with it to design it in a 


ner satisfactory to himself. Before 
appearance of Mr. Begtrup’s book on valve 
indeed, no treatment of 


the 


gears, there was, 


from point of 


to that 


it in print designer's 


view, and it is not a discourtesy 
work to that the compres 


excellent say 


sion necessary in such a book has resulted 
is needed in 
It is a lit 


know ledge ot 


in the omission of much that 
a complete study of the gear 


eral fact that the existing 
this device of world-wide use has been 


passed from hand to hand, from mouth to 
Each 


constructor of the Corliss engine has be 


mouth and from engine to engine 


gun by the study of existing engines or by 
f a designer who 


obtaining the services « 


had had experience with the gear else 
where 

Under these circumstances the articles 
by Mr. Moss, of which we publish. the 


in another column, fill a distinct gap 


first 


in mechanical literature. From the geo 


metrical side they give, we believe, a com 


plete exposition of the properties of the 


gear and of the methods to be followed in 


Ss 


order to obtain the best results with it 


Moreover, the methods used are distinctly 


] 


a sharp contrast with the 


are still fol 


novel and form 


rule of thumb methods which 


lowed by too many designers. They will 
thus, we believe, be equally acceptable to 


the beginner and to the veteran designe 


in this field of wor 
The Metric System in Spain. 


In another part of this issue we print 


a letter from Spain bearing on the metric 
question, and as there stated we stretch a 
point to print this letter because the st 

mony we have heretofore been able to get 
from men who, in machine construction o1 
in mechanical engineering work, have used 
both systems has been practically unant 
mous in favor of the metric system as the 
more convenient and efficient system) for 
such work. and we want to publish both 
sides so far as possible. Undoubtedly, Mr 
sall’s first proposition is correct, f. ¢., it 1s 


not so much a question of the intrinsic 


superiority of the one system or of the 
other, but as to whether it is worth while 
to make the change. Of course this de 
pends again upon how much the system 


it is proposed to take up is better than the 


one we now have. No person can possibly 


how much, but the we have 


say 


testimony 
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rimming 


all 


been printing ought to help in f 


some idea as to whether it 1s better at 


or not, and, if it is, how much 


\s to the throwing away of our present 


standards in adopting the metric system, 
we think no sane man acquainted with 
the art of machine construction or with 


mechanical engineering would dream that 
Yet 


engineers, 


such a thing 1s possible. we find emi 


nent mechanics and men thor 


oughly acquainted with standards and fully 
their advocat 


appreciative of Importance, 


the 


ing the adoption of metric system 
This seems at first glance to be hardly 
believable, but upon investigation it ts 
found that such men believe that it will 
be perfectly practicable to retain all our 


present standards that are worth retaining 
and to retain them so long as it is worth 


while to do so, and that the adoption of 
the 
all 
dard 


standard pipe threads, our Sellers standard 


metric system will not affect them at 


In other words, that our present stan 


taper shanks for tools, our Briggs 


threads, our air-brake couplings, and = so 


on through the whole list to cur hats and 


shoes and collars can be and will be made 
to the same size after the adoption of the 
metric system as they are now, and that 


such standards will be discarded only when 


for good and sufficient commercial reasons 


t is advisable to do it: or, in other words, 


when by the adoption of different devices 
or methods it becomes as easy to adopt a 
the old 
in the 


new standard as to maintain OE 


argu 


There is to such men no force 
ment that exact equivalents in the metric 


and English systems are not obtainable be 


cause they know that exact standards in 
machine shops are now maintained by 
means of a tool which in many cases does 


1 


not give an exact equivalent of the dimen 


sion sought gives it within prac 


put vel 
’ ; 
decima 


] 


being 


tical working limits—the exact 


equivalent of 3-64 inch, for instance, 


is approximated with 


a micrometer read 


] } ] 


Wonths Of an inch, 


0.040875 inch, which 


sufficient accuracy by 
ing, not to mil but to 


thousandths, or, for extra 


ten-thousandths 


What Mr. Ball says about the confusio1 
existing in Europe in the matter of screw 
threads is familiar, and relates to a condi 


on of affairs that efforts are being madk 
; 


by the adoption standard 


based upon metric dimensions, and 


*~h a thread has in fa 


machine constr 





vay in 


tly maintained that if they had 


screw-thread sta 


f 


and as well 


Sellers or Franklin Institute 


there would be no occasion to change 
and searcely anyone would seriously pro 
p se doing 


i 
Whate r th r ] truth ] it] 
Nateve 11¢ ea truth may be With 


d to all this, we still stick to our 


regat 


riginal position announced several years 
o | hat a 
ago, ‘ that whatever steps May be taken 


vy machine builders here in America to 


adoption of the metric system 
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will be taken simply because such steps key, and to the steering knuckles by bal ra g ( 
ire, at the time they are taken, profitable and socket joints. This steering gear can) down movement by 1 riving 
ind for no other reason whatever be attached to any style of velicl It shaft, this car ctuating 
— s made \ ( B wn-l pe Gear ¢ | ect ‘ I ' 
w Things. ; 
Some Ne €s pany, Syracuse, N. ‘ ents , ‘ 
\N INTERNAL WORM STEERING GEAR erveduenns Mn Gi, f 
The engravings illustrate a new steering BAW FILING MACHINI " wins 
gear as built for runabouts and medium Phe half-tone shows a machine which is ypird of , ference. When the file 
weight vehicles, a heavier gear of a similar designed for filing hand, circular and band jas made two rotations—w ' { 
) Cu ‘ tic 
Tle Cit I vv 
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Angle 8U 36 Angle 9 24 
} ie tor ey t v ce dep if y’ 
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1 he pre ( | tile t y 
ely gaging Wor e att nt 
! ling ‘ \ ( it 
‘ cr y | Tile nv «ce vit 
. \ ‘ ape tt at 
Section on Line A.B t 
It ( I Wi ny 
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INTERNAL WORM STEARING GEAR ureemeas panies 
design being made for touring cars and saws, suitable attachments being provided l ¢ ea r\ ! , \ n ea 
heavy autos in general This device is for holding various sizes of these different ( ead wh ided 
self-locking in any position, and is rapid types of saws Phis machine uses a cu end yx e¢ Op | 
’ 1 v lock 1 t} 
in action, a three-quarter turn of the hand ¢ ecting the i 
wheel changing from straight ahead to Meme Poth t the latte des 
hard over; that is, one and one-half turns Witt ( p ! 
aye ] 
give the connecting arm or lever its full ( hasten 
go-degree throw. The driving member of ‘ \ ne Tree 
this gear, which is shown at a, and which, ! t I 
when in position, is connected with the ( | ~ 
hand wheel, is an internal worm—with é | 
quadruple thread—which meshes with a ten t thie 
spiral gear }, the latter being mounted ec ( en thr ( g 
centrically to a. so that the teeth engage thie rl ( 
in the manner indicated at ( The stud I the swive t 
or ar b is plac a oo made the Mut \I Com 
n which gear is placed, which stud 1 cAw-ING WACRING 
mounted, as shown, in lugs formed in the Hartford, ¢ 
oil-tight casing d, enclosing the gearing cular file. this being mounted, as shown, RI Ni NI . MACH 
and protecting it from dust, carries the ona shaft placed at the front and rotated Phe engraving strate recently de 
irm ¢ for connecting the steering appara through chain and sprockets by the driv igned drill and tapping machine, in which 
tus, this arm being connected to b by a_ ing shaft. The file shaft support is really the reversing mechanism for the chuck 
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the sleeve, in the lower gear E, and also 
ng ' end of spindle 4. thus 
preserving he i nN Lhe elt ch [ 
n spindle A held 1 vith the 
clutch teeth on geat he spring J 
iiieed dinaril ne K to1 te th 
When tapping, a stop mn the up 
pide wl ch rre t dow ay ird 
lovemen tf the sleeve 1s causing the 
} Fa 4 l tire le V¢ 11 lle d wi and 
tree the t Chen, w l ght upward 
pre re on the hand lever, the clutch will 
ngage with gear /: and the tap will | 
icked t Chis machine will drive tay 
p to inch and can be made with sev 


eral spindles if so required 


The 
Manufacturing Company, Richmond Val 


ey. St ifen | land, N. \ » are 


the makers 
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a Neilson 
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Green & Co., 


Price, $2.50 


Steam Turbine.” 


x8!4-inch illus 


pages 
trations 


don and 


Longmans, Lon 


New York. 


Existing literature on the steam turbine 


is mainly of the descriptive class, whereas 
this book is essentially a treatise. It 1s, 
ind, in fact, 


however, descriptive as well 


goes into details of construction more fully 


than has been customary. The theory of 


steam is explained, as is 
motor. A 


results ot tests of 


the action of the 
the thermodynamics of the 
chapter is given to the 


turbines 


“Die Geblaese: Bau und Berechnung der 
Maschinen zur Bewegung, Verdichtung 


und Verduennung der Luft” (Blowers: 


Construction and Calculation of Ma 
chines for Moving, Condensing and 
Rarefying of Air). By Albrecht von 


Ihering, MKaiserlicher Regierungsrath, 
) 


Member of the Imperial Patent Office 


Dozent in the Katser Friedrich Wilhelm 
University at Berlin. 752 pages, 6x9 


and II 
Berlin: Press of Julius Springer 


inches; 522 illustrations in text 
tables 
Price, 20 marks 


As the 


chief title of this work 


author himself points out, the 
*Blowers’’—is in 
which 


Phe 


the first a 


adequate to describe its contents, 


are better indicated by the sub-title. 


book is divided into two parts, 


“descriptive” one (in the mechanical, 


not 


the catalog sense), chapters 


comprising 


on piston blowers, air compressors, air 


pumps, rotary piston blowers, centrifugal 


ventilators, helical blowers and jet 
Che 
which is studied si 
of the 


fans o1 


blowers second portion is devoted 


far as pos 


to theory, 


sible in terms lower r athematics 
Periodical literature has been drawn upon 
Phe 


first edition of this work was published ten 


to furnish results of experiments, ete 


years ago, and the present one is conside1 
ably 
to date old 
added 


are blast furnace gas 


revised In bringing the subject up 


matter has been omitted and 


new \mong the topics introduced 


blowing engines; hy 


draulic compressors; new compressors 


with spring valves, piston-valve gears 


condenser air 


ete., and 


mprovements mm 








Q, 100 
SUDT eC in g ( 
ticu ri\ the Ste 
t Kate 1d 
1) \ d nN t d \I tle Ve : | 
] t ten d ( ( 
ch CLeCT 
\mong the papers \I 
neeting of the British Institu \ 
han Engineer le Dy 
Rowan, of Glasgow, on “A Pre Ss 
tem Applied to Engineering Works! 
nw ch were described the methods 
it the marine engine works ot D 


~ 


gineering of March 13 contains 


trations and a description of the Nati 


(British) Physical Laboratory The s 
dard measuring machines are shown 
basement room, the walls and ceilings 
which are of rough brick work tu 
deep crevasses in which dust can, and 
course will, collect It Is scarcely 


ceivable that the man who has charg: 


these machines chooses to have thet 


such an environment 


Mahan in 


somewhat 


Captain the 
March 


seaman 


speaks derisively of 


who in navigating a ship carr 


out the calculated definement of her pos 
amile. We 


] 


often hear derogatory remarks about th 


tion to the hundredth part of 


minuteness of the results obtained in shi 
or drawing office computations, but almost 


invariably they are undeserved. In workin; 


with decimals, as we always do in sucl 


work, the results come out with many fig 


} 


ures to the right of the decimal point, an 


it is a question of taste rather than « 


accuracy as to how many of them shall 


retained. As a general practice computa 


tions are not made with any too gre 


minuteness. It is not in stating the 
but in the after use of them that judgment 
is required 


We 


suggested, and that it 


note that Sir Thomas Lipten 
1s proposed to ha 
races al 


and the Dk 


Publicity is talking abo 


some old-fashioned steamboat 


Louis during the exhibition, 


partment of 


boats down the river “with fit 


going 


belching out of the smokestacks and t! 


boats gome 


forward at a terrific rate 


speed.” This is all well enough, but w 
the boats were doing tricks of that ki 
t was not announced beforehand that t 
were going to do it, and there were 

vy no inspectors, nor anybody else to 

; : 

strain the ardor of captains, engines 
firemen, who, if all stories are to be 
lhe ved. used to pack I l s1de-me¢ 
anything else that would make = st 


into the furnace, at thr 


blowing up the whole business It is 


134,21 
ikely that the steamboat races to be he 


during the exhibition will be carried 


under such conditions, and while they may 


be interesting enough, we doubt if mo 
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14 Dey street, at 
McCabe, the well 
that the 
deal is likely to be closed any day, although 


of the building at 


chase 
present occupied by J. J. 


known machine-tool dealer, and 


the company may not take possession of 


the property in case it purchases it, for 


about a year 

On the streets we have mentioned are 
many buildings which not only bear the 
imprints of time, and whose usefulness is 


fast terminating, but which in addition are 


wholly at variance in every way, with 
Structures in close proximity to them 
Events of the past few months seem to 


indicate the demolition of these, and the 


erection instead of buildings approaching 


the “sky-scraping” class. We venture the 


assertion that a visit ten years hence, at 


the latest, will witness such a transforma 
this those 


the 


line, as to. startle 


the 


tion along 


familiar with present aspect of 


district 

Because of what we have said, we would 
advise all machinery men who are located 
have named, and who 


on the streets we 


are satishied in every way with the places 
lease for as 


long We 


have in mind, of course, not those build 


they now » obtain a 


occupy, t 


a period on them as they can 


ings which have been erected during the 


past few years, but those which first saw 
the light of day many years ago, and whose 
present appearance is the best evidence of 
the fact. There are a few such. 

The Sterlingworth Railway Supply Com 
pany, of Chicago, IIL, has expended, dur 
ing the past four months, some fifty-five 
to sixty thousand dollars in improvements 
to their rolling-mill department, consisting 
of gas convertors, a 100-ton gas furnace, 
Soo additional horse-power Berry boilers 
and 1,200 horse-power Corliss rolling-mill 
engine, and a full equipment of steel rolls 
for the manufacture of angles, I-beams 
and channels up to 15 inches. 

Deere & Co., of Moline, Il, 


the months’ 


have, at 
trial of the 
Nernst lamp, manufactured by the Nernst 
Lamp Company, of Pittsburgh, found this 
illuminant so superior to the are and in 


end of a seven 


candescent lights, that the latter are being 
displaced as rapidly as is consistent with 
shop practice. The large machine shop of 
this company, completed last July, is light- 
ed by multiple glower Nernst lamps, giv 
the 
lighting. It is 


former 
the 
intention to light the entire establishment 
with Nernst lamps 


Ing greater satisfaction than 


system of local unit 
\nother Deere inter- 
est, the Velie Carriage Company, of Mo 
line, IIL, was led by observing the above 
trial to install in its plant a complete 
Nernst system, using a hundred lamps of 
the three and six glower types. 

\n indication of the development of the 
Canadian Northwest, in the manufacturing 
line, was the recent placing of orders for 
machine tools by a new concern, the Mani 
toba Iron Works, who are building a ma- 
chine shop and foundry in Winnipeg, Man. 
They have purchased tools to the amount 


of some $20,000, nearly the whole equip- 
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ment being placed by Burridge & Cooper, 
machinery dealers, of Winnipeg. The man- 
ner in which immigration 1s pouring into 
this part of Canada is making a demand 


a gt od 


for local machine shops and creates 
demand for equipment for small shops, a 
good many of which are already develop 
ing into manufacturing in a small way. 
The 


Company 


Electric Manufacturing 
sold to the 
Southern Railway Company the following 


Forty-eight type No. 402 rail 


Stanley 
has Indianapolis & 
apparatus: 
revolving 


way motors, one 500-kilowatt 

field) generator, one 300-kilowatt rotary 
converter, three 11o-kilowatt and three 
150-kilowatt transformers and the neces 


sary switchboard apparatus. 
The new officers of the Stanley Electric 
Pittsfield, 


elected at the recent meeing of the 


Manufacturing Company, of 
Mass., 
Board of Directors are 
ident, W. Murray Crane, Pittsfield, Mass 

first vice-president, Dr. F. A. C. Perrine, 
Pittsfield, Mass.; second vice-president, M 
D. Barr, New York; 
S. N. Hammill, New York; treasurer, W. 
W. Gamwell, Pittsfield, Mass. ; 
treasurer, R. S. Murray, Pittsfield, Mass 


as follows: Pres 


third vice-president, 


assistant 


secretary, W. S. Westover, New York; 
assistant secretary, A. G. Davis, New 
York 

The J. Morton Pool Company, of Wil 


hereafter 


Del., 


they will manufacture a line of heavy bor 


mington, inform us that 


ing and turning mills, and other machine 


tools 

Mr Percy S Davis, one of the directors 
of the Davis Calyx Drill Company, has 
returned from a_= prolonged business in 
Australia. On the way back, Mr. Davis 


stopped at Sonora, Mexico; Virginia City, 

Nevada, and a number of other localities 

where the Davis drills are in operation. 
CHICAGO MACHINERY MARKET, 

The impression among the electrical ma 

seems to be 


chinery people in the West 


that business is a little quiet compared 
with what it has been for many months 
past. Nevertheless, when the actual busi 
ness closed is considered, it foots up a 


goodly amount. New inquiries for street 
railway work are not so numerous, but 
there is much work of this kind under way 
and it will require a long time for con 
tracts lately undertaken to be completed 
Of 


amount of 


shop work, also, there is quite an 
business floating about, with 
probably some decrease, when compared 
with the splendid business booked in Janu 
ary and February 

The Rock Island road has bought a 600 
kilowatt generator for the new shops to be 


Moline, Il. 


to have been secured by the General Elec 


erected at The order is said 


tric. The motors for the shops, it is under 
The St. 
Paul Foundry, St. Paul, Minn., has bought 


stood, have not yet been sought 


addition to an 
The Ault 
makers, 


a number of motors, in 
equipment previously installed. 
man-Weiborg Company, 
Ohio, 


horse-power generator with corresponding 


paint 


Cincinnati, has purchased a 500 


April 9, 1903. 


The 


con 


motors with which to equip its plant 
Pana Coal Company, Pana, IIl., has 
tracted for two 150 horse-power generators 
and engines to operate its plant electrically 
The Standard Motive 
manufacturer of automobiles, 
ver, Ohio, has bought a 1,500 horse-power 


Company, 
Canal Do 


Power 


plant with which to operate the works 
electrically, the motors not yet being in 
stalled. 

The Illinois Malleable Iron Company, 


Chicago, will install a 175-kilowatt gener 
ator with complement of motors 
& Eckstein are erecting a tac 
Halsted 


streets, Chicago, and will equip the same 


Rueck 
heim Bros. 
tory building at Peoria and 
with a 200 horse-power generator, motors 
to correspond. Foltz, architect for 
Col. Henry Md., is 


erecting a building at Halsted and Twenty 


Fritz 
Dupont, Baltimore, 


second streets, Chicago, in which will be 
installed a 300-kilowatt generator and mo 
The Brooks 
will 
equip its entire plant The 
Envelope & Tag Company, Chica 
go, will equip its plant electrically 


g 
The Kruse Heating & Ventilating Com 


tors of corresponding power 
Company, printers, Cleveland, Ohio, 
electrically 


Denny 


pany, Milwaukee, Wis., which has the con 
tract for ventilating the Chicago postoffice, 
has ordered $20,000 worth of Sprague mo 


tors for driving the blowers and exhaust 


fans. The Evening News Association, De 
troit, has also bought Sprague electrical 
motors, with which to operate its stereo 


type plant 
The Kilby 

Cleveland, Ohio, has bought motors of 560 

the Crocker-Wheelet 


Company, Other recent sales of the latter 


Manufacturing Company, 


horse-power from 


include motors of 310 horse 


company 
power and one 225-kilowatt belted gener 
ator to the Allis-Chalmers Company : 
tors of 195 horse-power to Armour & Co. ; 


mo 


a 40-kilowatt belted generator to the Na 
tional Malleable Casting Company, Chica 
go; a 22'4-kilowatt belted 
Chase & Sanborn, Chicago; and motors to 
the Champion Chemical Works, to S. H 


generator to 





Harris and to the Pacific Coast Borax 
Company, all of Chicago. 
Quotations. 
New York, Monday, April 6 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
OE i eee ee 
No. 2 X.. 22 00 (a 22 75 
NO. 2 QISM. ... 0055650000 25 CO @ a1 75 

Southern : 
No. 1 Foundry.......... 23 25 @ 23 590 
No. 2 Foundry.... ... 22 25 @ 22 50 
No. 3 Foundry.......... 21 50 @ 22 50 
No, 4 Foundry.......... 20 50 @ 21 50 

Bar lIron—Base sizes—Refined brands, 


mill price on dock, 1.95¢. upward in car 


load lots. Smaller quantities from store, 
2.15 @ 2.30c. 
Tool Steel—Base sizes—Good standard 





























April 9, 1903. 
quality, 7c.; extra grades, 10c. and up 
ward 

Machinery Steel Base sizes From 
store, 2.10 @ 2.25¢ 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 14 @ 
14'4c.; electrolytic, 14 @ 14!'oc.; casting, 
[34a @ 144C 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 29.40 @ 29.50¢ 

Pig Lead—4.67'4c. in 50-ton lots 

Spelter 5.50 (a 5.70C 

\ntimeny—Cookson’s, 8's @G@_=  &7xc 
Hallett’s, 634 @ 7c.; other brands, 6!4 @ 
634¢ 

Lard Oil—Prime City, 85 @ &7c., ac 


to brand and quantity, ranging 


from one barrel up to large lots 


cording 


Manufacturers. 


The Malden (Mass.) Electric Company is 
to enlarge its plant. 

Lincoln, Ill, is trying to secure shops of 
the Chicago & Alton 

Work has begun on the site of shops of the 
«(., Ro. & M., at Peru, Ind 

The Penn Mirror Company, Pittsburgh, Pa.. 
may move to Morgantown, W. Va 

Tae Muncie (Ind.) Wheel Works will be 
enlarged to manufacture automobiles 

The Baumann Rubber Company, New 
Ifaven, Conn., is about to enlarge its plant. 

A. Bruner & Sons, of Napoleon, ©., hoop 
and stave manufacturers, will build in Tiffin 

The National Nut & Bolt Company has 


taken out two building permits in Pittsburgh, 

I’a. 
The 

implements, Grenloch, N 


manufacturer of 
build a foun 


Bateman Company, 
J., will 
dry. 


A boiler plant is being erected at the shops 


of the Jeannesville (Pa.) Iron Works Com 
pany. 

The Nichols Chemical Company, New York 
city, will rebuild its big plant at Laurel Hill, 
i... &. 

The Taylor Iron & Steel Company, High 
Bridge, N. J., contemplates enlarging its 
plant. 

The plant of the Newman Lumber Com 


pany, Hattiesburg, Miss., has been partially 


burned. 
The S. OF. & 
ete., Ansonia, 


of 
an 


manufacturer 
building 


Company, 
evelets, Conn., is 


addition. 


The Damascus Nickel Steel Company is 
starting to enlarge its plant at East Car 
negie, Pa. 

The Florence-Vortland Cement Company, 


Florence, Colo... will build) a 1,000-barrel-a 


cay factory 


Broome County, N. Y., may erect a heating 
and lighting plant for public buildings at 
Linghamton 

A mill of the Tronton (0.) Lumber Com 
prny has been burned, but will be rebuilt on 
a larger scale 

Rock Island Railroad shops to be built in 
East Moline, Ill, will cost SS00,000 for the 
buildings alone 

The Centrifugal Windmill Company, Ltd., 
(;uelph, Ont., is to have a new factory build 


42x100 feet. 


ing, 

A large 
<‘ompany, 
but 


Hayden Furniture 


been 


plant of the 
Rochester, N. ¥ 
rebuilt. 


has burned, 


will be 
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The York (VPa.) Manufacturing Company 
will add a new drafting room with improved 
blueprint department 

The plant of the Anderson (¢S. ©.) Mat 
tress & Spring Bed Company Which was 
burned, will be rebuilt 

The Oliver Typewriter Company, Chicago 
is to have a 250xS0-foot addition to its fac 
tory at Woodstock, Ill 


built by the Pennsylvania 


eall for 


The shops to be 


Railroad at Enola engines aggrega 


ing 1.200 horse powel 

The Leavitt) Machine Company, Orange 
Mas:s.. is planning to build an addition of 
NOX4dO foet, three stories 

LL. Kk. Armstrong, Fort Dodge. Ia., intends 
to organize a stock company for the estal 
lishment of a gypsum mill 

A new mill building is about being erected 
for Hlughes & Vatterson, of the Delaware 
Rolling Mills, Philadelphia 

A 76x150-foot, three-story factory building 
is being erected for tae Cleveland (0.) Den 
tal Manufacturing Company 

A building permit has been taken out for 
a machine shop for the Robinson-Tilton Ma 
chine Company, Columbus, © 

The Pekin ¢1ll) glucose plant of the Corn 
Products Company will be enlarged Starch 
works may be built this year 

The S. A. Williams Lumber Company, Chat 
tanooga, Tenn., is about erecting a factory 
The specialty will be hard woods 

Plans have been prepared for a machine 
shop and warehouse building, GOX1T05 feet 
for Stevenson & Co., Baltimore, Md 

The Roddis Veneer Company, of Marsh 
field, Wis.. has acquired a St-acre site at 
ark Falls and will build a factory 

A factory building, 56x00 feet, two stories 


is about to be erected by the Harp © Chord 


Manufacturing Company, Columbus, © 

The Buckeye 
o.. and elsewhere, is 
rea., for an 

The 
pany, 
foundry at 


Screen Company, of Toledo, 


investigating Chester, 


as a location Eastern plant 


MeNab & Harlin 
fitting 


Manufacturing Com 
has land 


Paterson, N. J 


steam goods, for a 


new its plant, 
The 
City, 


Bessemer Gas Engine Company, Grove 


to enlarge a foundry build 
Foundry 


about 
the 


Pa., is 


leased to Com 


ing Bessemer 
pany. 

The Matthias-Wagner 
Falls, Ia., 
barn 
fall. 


Company, Cedar 
weather 


build in 


manufacturer of strips 


and door latches, proposes to 
the 
for a factory for 
Washington, N. J 


will 


have been drawn 
Wandling & Co., 
that they 


Plans 
Schilling, 
We understand 
clocks, 


Oo. F 


manufacture 
ete, 
Stras 


and FF. M. Stover, of 


establish a 


lirkey 


burg, V: iropose to factory for 


fruit crates and fruit baskets, probably at 
Baldwin, Ga 

The Passaic Steel Company, Paterson 

J.. has awarded contracts for two open 
hearth furnaces The intention is to install 
ten Turnaces 

New furnaces and machinery are to be 
added to the Oswego, N. Y., plant of the Rail 
Way Steel Spring Company, about doubling 
the capacity 

One or more factory structures are about 
to be built) for the Wright) Manufacturing 


Company, manufacturer of brass specialties 
Philadelphia 

building 
Milwau 


Light 


A SS0x120-foot factory apartment 
is planned for West Allis 
kee, Wis.) by the Northwestern 
& Dower Company 

The N. & 


lessees of 


(a suburb of 


Ileat 


Philadel 
Maryland 


G. Taylor Company, of 


phia, the plant of the 


53 

Steel Company at Cumberland Mal will 
make Improvements 

Capitalists, headed v George 1). Dobbin 
South Bethiehem, VPa.. have acquired a prop 
erty in the vicinity whi hey ow i 
nt a hosiery mi 

A meeting of matlieable irotr I sts 
set down for some time this mon wl 
a combination of that ndustry h vl 
the country is t be discussed 

rhe Reed Implement Companys ' ed 
at ST5ol000 has broken ground ] \“ 
manufacturing plant a Iba e Creek M 
Penjamin Watkins is chairman 

Phe contracts have been let for new build 
ings to be rected at a cost of S7O.MM) for 
the Reed Manufacturing Companys Newark 
™ & manufacturer of tinware 

\ permit has been issued to the Gorham 
Manufacturing Company silversmith, DProvi 
dence, R | to erect ao three-stors ie Seer 
foot factory building with annex 

! eikel, 4 l and architect No hit 
llouse Building, Pittsburgh, Va... is receiving 
bids for building and equipment of the new 


foundry of the Eagle Foundry & Machine 


Company, in Allegheny City, Ta building to 
be T7XI4S feet, S64, feet high, under root 
trusses With 2O-ton and ton traveling 
cranes, both arranged so as to run of tl 
building and across flask and stock vards It 
will be of brick and steel and have steelcor 
erete platform and fireproof cupola hots 

The Western Electric Companys Chicag 
111 has bought 1) aeres of land at tha 
place and will erect buildings to mt ST200 
mw exelusive of equipment Plans have il 
ready been made for cable factory buildings 
with an aggregate floor area of about Todo 
square feet and for a large machine shop 
and iron foundry The present capacity of 
the power plant will le 1000) horse powel 
and the works will employ about 1.200 hands 
Phis undertaking will not curtail the present 
interests of the Western Electric Companys 
The company has invested S3.0q00,00000 in 
buildings at its principal site on the West 
Side, and is laying out $500,000 on the Polk 
street tract This is outside of the cost of 
machinery and equipment 








Miscellaneous Wants. 


tdrertisements awill be inserted under this 
head at 25 cents a line, each insertion Copu 
should be sent to reach us not later than Sat 
urdau morning for the ensuing week's issue 
tuasirers addressed to our care will be for 
warded 
(;rant (sears See upper cornet page 62 
Caliper cat. free Kk. G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham, Mass 
Patterns Cincinnati Pat, Wks... Cincin., O 
Dies and Diemaking, 100 pages $1.00, post 
paid J. L. Lueas, Bridgeport, Conn 
Working drawings which are working. Geo 


Monadnock, Chicago 

ents in grinding machin 
Providence, R. I 

for good patented 
Amer. Macu 
ordet! models and 
Newark, N. J 


M. Mayer, M. E., 
Wanted —Improvet 

Address Box 1435 
Will rovalty 
machine or Lh Le 

Light and fine 
work specialty, BELO 





ery 
buy or pas 
tool tox 
mach y to 
elec Chase 
con 


Ma 


and 
utting 


designed 
Sole ¢ 


Automatic machinery 
structed by the Wellman 
chine Co., Medford, Mass 
machinery 


Exper designing industrial 
cost account systems installed and maintained 
l W brady hnglewood N 

Wanted Lathe, about 14x6 state make 
and length of time used Gi. M. Deane, Cadiz 
st. and River, New Orleans, La 

Wanted Competent managers, superinten 
dents and foremen James Brady, Room J, 
“Oth Floor, 220 Broadway, New York 

Wanted— Second-hand gear cutter to. cut 
gears from ', in. to 4 in. in diameter state 
make and condition and whether automati« 
tox 130, AMERICAN MACHINIST 

Wanted—-Short contributions by practical 
power plant engineers for a publication for 









steu engineers illustrated when possible 
I nieal Publishing Co turns Bldg., De 
t Mich 

Wanted Manufacturer to build a patented 
I hine with established trade shop must 
b quipped to turn out highest grade ot 
\ Reply, stating equipment, to Box Lj2 
\ \ MEACHIINIS1 

For Sale. 

An itive machine foundry blacksmith 
hop. in Lake Superior region, for sale Ad 
dress Box 149.) AMERICAN MACIIINIS1 

A new dri adrift always ready self-con 

ined quick aeting no hammer needed 
low prices Maria Stein Meh. Wks., Maria 
> in >) 

bor Sal Branch of machine tool line, well 
established © vears, with domestic and foreign 
ugencies, separate catalogs, ete., In) Inachine 
tool center of the Wests object, specializing 
Address “Chance,” care AMER. MACHIILNIS1 

bo Sale Blacksmiths’ Magic Welding 
Compound: welds all grades of tool steel like 
iron: buggy springs: restores burnt steel for 
cutting ec tools; receipt, with full) direc 
tions, for S250 Address Box 6S, Mullan, 
[daheo 


Wants. 


Niftuation and Help Advertisements only in 
serfed under this head Rate 25 cents a line 
for cach insertion thout sir words make a 
line No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue tnsirers addressed 
to our care will be forwarded {pplicants 
many specify names to which their replies are 
not to be forwarded; but replies will not be 


If not forwarded they will be de 


returned 


strouved without notice Original letters of 
recommendation or other papers of values 
should not be cnelosed to unknown corres 
pondents State mentioned indivates present 


address of advertiser 


Situations Wanted. 


FLORIDA 
patternmaker 


Young man, 25, and drafts 


man, Wishes to change; prefer position in 
drafting room of a Northern or Western com 
pany Rox 185, AMERICAN MAcCHILNIS1 


ILLINOLS 


A young toolmaker, with technical educa 


tion, as master mechanic or assistant super 
intendent : experience in designing tox 134, 
AMERICAN MACHIINIS' 
NEW JERSEY 
A position as superintendent or chief 
draftsman desired by young man, 30, with 


technical education, practical shop and draw 


ing room experience ; references New York 
or Newark preferred Box 145, Am. Mactu 
NEW YorRK 


wants position. Ad 
MACHINIST 

Position as accountant: ex 
and well recommended Box 110, 
MACHINIS1 


Machine designer, ete., 
dress Box 63, AMERICAN 
Wanted 
perienced 
AMERICAN 
Practical, 


cost 


executive man on interchange 








able work desires position in) New York or 
vicinity Address Box 3. AMer. Macy 
Draftsman, technical graduate, with 2 
years’ shop, 4° vears’ drawing-room experi 
ence, desires position tox 138, Am. Macu 
Prenchman (24), mechanical engineer, 
shop experience, wants position anywhere 
speaks English and German tox 141, A. M 


Mechanical draftsman, college graduate, 2 
years) experience in drawing room and 3 
veats in shop, wishes position Box 37 
AMERICAN MACHINIS1 








Wanted Position as foreman with reliable 
concern Varied experience: can handle help 
profitably and is a thorough mechanic Ad 
dress “O. KA. AMERICAN MACHINIST 

Ceneral foreman, responsible man, up-to 
dat mechanic, experienced in high-class auto 
matic and interchangeable machinery, is open 
for engagement tox TZS, Amer. Macu 

\ young man of ability and experience, 
who is familiar with neral office work, also 
eos’ system of factories and machine shops, 
desires a situation Address Box 140, Am. M 


Expert stenographer, thoroughly familiar 
with office work, mechanics, drawings, et« 
first-class references as to energy and ability 
from former employer tox 152, AM. Macu 


Position wanted by 
and draftsman jigs, tixtures, special ma 
chinery and machine inventive and 
practical; several years in shop as machinis 
and toolmaker; New England preferred. Box 
146, AMERICAN MACHINIST 


experienced 


tools: 


designer 





AMERICAN MACHINIST 





OHIO 


Wanted —Situation as superintendent of 


Inichine shop, by a man with practical ex 
perience in’ modern methods and discipline 
Address Box 147, AMBPRICAN MACHINIS1 


PENNSYLVANIA 


Mechanical draftsman, technical graduate, 


Wants position in automobils factory n 
Middle West OX 156, AMER. MACHINIS1 
Young mechanical engineer wants position 


as designing draftsman: steam or gas engine 
work preferred. Box 150, AMER. MACHINIS1 


Wanted 
he reman on 


Position by a 
heavy stationary or 


practical foundry 
Inarine en 


vines or jobbing; a man you don't need to 
watch Box 142, AMERICAN MACHINIS1 

Young man (24) would like position with 
manufacturing concern: have had 3 years’ 
shop experience, 4° yvears drafting and gen 
eral engineering; salary $1,100; best refer 
ences tOX 144, AMERICAN MACIIINIS1 

Help Wanted. 
CANADA, 

Wanted -Four first-class screw machine 
(perators; state wages expected and experi 
ence. Box 148, AMERICAN MACHINIST 

Wanted—First-class mechanic as speed 
boss: one who is thoroughiy familiar with 
the capacity and the rate of speed at which 
all kinds of machine tools should run and 
the maximum cut they could take; must be 
thercughly pested on modern and up-to-date 


Canadian General Elee 
Peterborough, Canada. 


methods Apply to 

tric Company, Limited, 
ILLINOIS 

and an assistant 

employing several 


Wanted 
superintendent in 


Superintendent 
works 


th usand men, located near Chicago, manu 
facturing heavy machinery Address, with 
references and full information, Lock Box 


No. 1065, Chicago, 
Wanted, at Once 
superintendent 
facturing plant; $5,000) to 
draftsmen and other 


Superintendent and -as 
for large engine manu 
$12,000) salary 


competent tech 


sistant 


also YO 


nical men: over 5,000 positions filled in = 10 
years. engineering Agency, Monadnock 
Block, Chicago. 


Wanted——At once, a shop) superintendent 
familiar with steam engine and pumping ma 


chinery work: will have complete charge of 
overhauling large plant salary $6,000) to 


$10,000; also assistant superintendent; sal 








ary $3,000) to $5,000, Engineering Agency, 
Monadnock Block, Chicago 
Wanted——-Mechanical engineer, designer and 
draftsman; one familiar with elevating and 
conveying machinery, belt’ conveyors, rope 
transmission and general power transmitting 
machinery; in writing state age and experi 
ence: a good opening for the right man. 
Stephens-Adamson Mfg. Co., Aurora, UL. 
INDIANA 
Machine shop foreman wanted; must be 








thoroughly competent permanent position ; 
good wages. Address Box 273, Indianapolis, 
Ind 


MASSACHUSETTS 





Wanted Machinist for lathe and milling 
work, also young man for office work. Apply 
at Roston Gear Works, Boston, Mass 

MICHIGAN 

Shop instructors for college work; $1,000 
for permanent position: “) for summet 
session Engineering Agency, Monadnock 
Bleek, Chicago 

NEW HAMPSHIRE 

Lathe, planer and erecting floor men: give 

experience and references. Box 123, Am 
NEW JERSEY. 

Wanted——First-class patternmakers. Apply 

to the Reeves Engine Co., Trenton, N. J 


Machine & 
good mold 


Wanted— By 
Iron Company, 


the 
Dover, 


Morris County 
N. J., three 


ers; applications must be in writing 

Wanted First-class machinists, in city 
near Philadelphia steady work and good 
pay The Reeves Engine Co., Trenton, N 


Wanted Lathe and planer hands for night 

work on heavy machine work good 

wages to men. Apply to The Pond Ma 
J 


chine Tool Company, wlaintield, N. . 


tool 


good 


NEW 

Wanted Man to 
turing machine 
firm, now employing 40 
Wanted Master 
ist, to work on aut 


YORK 
take charge of manufac 
young and progressive 
men tox 144, A. M 
mechanic, expert 
matic weighing 


tools ; 


machin 
scales in 


New York permanent position. Apply by 
letter, giving experience and reference, H 
Sherin, 6 West 22d St... New York City 


Wanted —A_ first-class general superinten 





1903. 


April 9, 


dient must be 


business 


capable of handling a large 
manufacturing heavy sawmill ma 


chinery and heavy engines; age under 40 p 
ferred Audress ( lark Bros. Co ™ selme if 
a 

Young man as assistant foreman of ou 
machine department; experience and execu 
tive ability required ; exceptional opportuni 
for the right person Address or apply Ca 
penter Enclosed Resistance Co., L30th st. aad 
ark ave., New York City 

Foreman, energetic, executive ability band ° 


ing milling and screw machine, lathe and 
planer work, medium class, in modern fire 
prool factory State eXperience, Wi Ss ex 
pected and references Address “‘Up-to-dat« 
care AMERICAN MACHINIS1 

Machinists wanted for floor or vise work, 
by a manufacturing concern now employing 
245 men: factory located one hour's” ride 
from New York city; wages $2.50 per day ol 


troubles pas 
industrious 
nationality and ex 
Box 151, Am. M 
first-class experienced 
and draftsmen on steam pumps 
to develop new ideas from rough 
sketches ; must be well grounded in the funda 
mental principles of steam engineering: an 


labor 


shop * no 
but 


State 


{ hours: open 
or present hone 
men wanted; 
perience for past 5 years 

Wanted 
designers 
competent 


sober 


age, 


Draftsmen ; 


swer by mail only, stating salary expected 
references, age and experience A. S. Cam 
eron Steam Pump Works, 433 East 23d st 
New York. 
OHO 

Wanted—Good turret lathe hand Apply 
Youngstown Mfg. Co., Youngstown, Ohio 

Structural and rolling mill draftsmen 





Cleve. Engr. Agency, Sta. B, Cleveland, O 
Wanted—Two or three first-class machin 
ists at once; steady employment good 
Wages: state whether union or non-union 
man Box 314, Youngstown, O 
Machinists—-Lathe, floor and vise hands: 
steady employment and good work in shop otf 


about 300 men, manufacturing machine tools 
Address, stating age and give full particu 
lars regarding experience for last 5 years, 
Box No. 6, Station B, Cleveland, O 
Wanted—-An_ experienced designer, by a 
concern going into the manufacture of forg 
ing machinery and bolt and nut machines for 
their own use; state where employed, give 
references, age and pay expected Address 
reply to “Bolt & Nut,” care AMER. MAcu 


PENNSYLVANIA 


wanted 
Trainer, 


Lathe men, bench and vise hands 
Apply Searchmont Automobile Co., 
Da. 

First-class machine tool salesman, familiar 
with all standard metal working tools Ap 
ply to Mr. Albert G. Lea, The R. Vandyck 
Co., The Bourse, Philadelphia, I 
wanted to 






i. 


Salesman canvass jobbing trade 


in Eastern and New England States) on 
pumbing and steamfitting tools; must be 
young, experienced in this line, of pleasing 
personality and a hustler. Address Box 471, 
Erie, Pa. 

We are constantly increasing the scope of 
our work, and invite application for posi 
tions from first-class patcernmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company, 
East Pittsburgh, I: 


VERMON1 
Foreman for general machine shop: spe 
cialty, paper making machinery Address, 
stating experience, with whom, length of same 


and lowest wages, Box 111, Amer. Macu 
WEST OF MISSISSIPPI 
Wanted—A machinist who thoroughly un 
derstands turret lathes tox S4, AM. Macu 
Wanted——A first-class accountant who has 

















had experience in figuring costs; state ex 
perience, when you could aecept a position 
and salary desired Address 63 South Robert 
st., ot. Paul, Minn 






wanted by machine 
firm: capable 
estimating 


General superintendent 
shop blacksmith and foundry 
of taking entire charge of works, 
















ete: state age, experience and salary expected 
tox 131, AMERICAN MACHINIS1 
WISCONSIN 
Wanted—Competent machine and bench 
hands The Kempsmith Mfg. Co., Milwau 
kee, Wis. 





and 


shop 





for crane girders 
familiar with 
work quickly and 
Mil 


Wanted — Draftsman 
similar work: must be 
practice and able to get out 
accurately Pawling & Harnischfeger, 
waukee, Wis 

An experienced crane salesman to repre 
sent us on the road: to a man suited to ou 
needs an excellent opportunity is offered: ap 
plications treated confidentially Pawling «& 
Ifarnischfeger, Milwaukee, Wis 
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Belting & Packing Co., New 

York. 
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York. 
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Rubber New 


Cox. 


Mass. 
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Del 
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-Cont’d 
Phila 
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delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
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Prentiss Tool & Supply Co., 
York. 
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Clark Co., W. J., Salem, 0 
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New 


Cleveland, 
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Nolte Brass Co., Springfield, ©. 
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Philadelphia, Va. 
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Chucks, Scroll 


Whiton Mach. Co., D. E., New 
London, Conn. 
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Mass. 
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Nanz & Co., H., New York 
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Caldwell, Son & Co., H. W., Chi- 
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eago, Ill. 


Christensen, N. A., Milwaukee, 
Wis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co..Mfg. Co., St. Louis, 


Mo. 
Gray-Blaisdell Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 
oe Drill Co., New 
York. 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 


Controllers and Starters 

Cutler-Hammer Mfg. Co., 
waukee, Wis. 

Coping Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 


Mil- 


Correspondence Scheols 

See Schools, Correspondence. 
Counterbores 

Slocomb Co., J. T., Provi., R. 1. 
Countershafts 

Builders’ Iron Fdry., Provi., R. I. 


National Machine Tool Co., Cin- 
cinnati, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Reeves Pulley Co., Columbus, Ind. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting and 

Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 


Caldwell & Son Co., H. W., 
cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 


Printing 


Chi- 


Davis Mach. Co., W. P., Roches- 
ce, HR. F. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J., New Hamburg, N. Y. 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Crane & Car 
land, O. 

Curtis & Co. Mfg. Co., St. 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Co., Cleve- 


Louis, 


Crank Pin Turning Machine 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crucibles 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Obermayer vo., 8., Cincinnati, O. 








Cupolas, and Ladies, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Ia. 

Whiting Foundry Equip. Co., Ilar- 
vey, Il 


Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Gay & Ward, Athol, Mass. 


Ingersoll Milling Mach. Co., Rock- 
ford, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Standard Too! Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Conn. 


Cutting-off Machines 

Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards- 
ville, Ill. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, N. ¥ 


Provi- 


Roches 


Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
Newton Mach. Tool Wks., VPhila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 
Diamond Tools 
Steel Set Diamond Co., 
Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y. 
Hay-Budden Mfg. Co., Brooklyn, 
1 Y 


New York 


Perkins Mach. Co., So. Boston, 
Mass. 
Toledo 


Ohio. 


Mach. & Tool Co., Toledo, 
Dies, Threading, Opening 
Errington, F. A., New York. 


Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Maines Mach. Co., Philadei., I’a. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Obermayer Co., 8., Cincinnati, O. 

Winkley Co., Hartford, Conn. 

Drawing Boards and Tables 

Rich, J. & G., Philadelphia, Pa. 


Drawing Instruments 

Alteneder & Son, Theo., Vhiladel 
phia, Pa. 

Keuffel & Esser Co., 


Drilling Machines, Bench 


New York. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 


Drilling Machines, Boiler 


Aurora Tool Works, Aurora, Ind. 
Baush Mch. Tool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cin 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Drilling Machines, Multiple 
Spindle 


Baker Bros., Toledo, O. 

Barnes Co., B. F.. Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Baush Mech. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dallett & Co., Thos. H., Phila., l’a. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 
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Drilling Machines, Multiple 
Spindle —Continued 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mechry. Co., 
Chicago, Ill. 

Newton Machine Tool 
Philadelnhia, Pa. 

Niles Tool Works Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Works, 


Drilling Machines, Pneu- 
matic 

Chicago Pneumatic Tool Co., Chi- 
cago, 


Cleveland Pneu. Tool Co., Cleve 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Railway Appliances Co., Chicago, 
Ill 


Rand Drill Co., New York. 
Standard Ry. Equip. Co., St. 
Louis, Mo. 


Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa. 
Hisey-Wolf sich. Co., Cincin., O. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Saush Mch. Tool Co., Springfield, 
Mass. 

3ement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek ‘Tool Works, Hart 
ford, Conn. 


Drilling Machines, Upright 


American ‘lool Wks. Co., Cin., O 

Aurora Tool Works, Aurora, Ind 

Baker Bros., ‘Toledo, O. 

Barnes Co., B. F., Rockford, IIL. 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Rarr, II. G., Worcester, Mass. 

Bement. Miles & Co., New York. 

Blaisdell & Co. T..) Worcester, 
Mass 

Brown & Zortman Mehry Co., 
Pittsburg, Ta 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches 
ter, N. ¥. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cinein 
nati, O. 

Gould & Kberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, IIL. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago. III. 
Murray Mfg. Co., 
oy, 2. %., MB. F 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Ilaven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Richmond Val 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn 
Slocomb Co —— = Providence, 


Drills, Rail 


Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 





Drills, Ratchet 


Parker Co., Chas., Meriden, Ct. 
Pratt & Whitney Co., Hartford, 
Conn. 


Dynamos 


Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engineering Co., Mil 
waukee, Wis. 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

Northern Elec. Mfg. Co., Madison, 


Indian 


is. 
Robbins & Myers Co., Springtield, 
Ohio. 
Roth Bros. & Co., Chicago, Ill 
Sprague Elec. Co., New York. 
Storey Motor & Electric Co., Har 
rison, N. J. 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 

Commercial Electric Co., Indian 
apolis, Ind 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 


Ss. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Electrie Co., Cincin., O. 

Western Electric Co., Chicago, Lil 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Vhila., Pa. 


Emery Wheels 

See Grinding Wheels 

Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa 

Engines, Automobile 

Olds Motor Works, Lansing, Mich. 

Engines, Gas and Gasoline 

Backus Water Motor Co., Newark, 
N. J 


lyria Engine Co., Elyria, O. 

foos Gas Eng. Co., Springfield, O 

Middletown Mach. Co., Middle 
town, O. 

Mietz, August, New York 

National Engine Co., Rockford 
Ill. 

New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing. Mich 

Stover Engine Works, lreeport, 

Struthers-Wells Co., Warren, I’a 

Engines, Steam 

uffalo Forge Co., Buffalo. N. Y 

rick Co... Waynesboro, L'a 

Rand Drill Co., New York 

Struthers-Wells Co., Warren, T'a 

Exhaust Fans 

Ruffalo Forge Co., Buffalo, N. Y 
Ixhaust Heads 

Burt Mig. Co. Akron, © 


Kye Shield 
The Texas Co., Chicago. Il 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. : 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, 111 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Feed Water 
Purifier 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York 

Nicholson File Co., Vrovi., R. L. 

Patterson, Gottfried & Hunter, 
Ltd.. New York. 

Troy File Works, Troy, N. ¥ 


Henter and 





Filing Machines 

Cochrane-Bly Mach. Co., 
ter, N. Y 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 

Filters, Oil 

Burt Mfg. Co., Akron, O 

Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass 


Flexible Shafts 
Chicago Flexible Shaft Co., Chi 
eago, Ill. 


Roches 


Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 


Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass 

Forgings, Steel 

Hay-Budden Mfg. Co., Brooklyn, 
ae A 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Pa 

Wyman & Gordon, 

ass. 


Worcester, 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., Philadel., Va 

Whiting Foundry Equip. Co., Har 
vey, Il. 

Furnaces, Coal and Oil 

Buffalo Forge Co., Buffalo, N. Y 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

Obermayer Co., S., Cincinnati, O 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City 

Chicago Flexible Shaft Co., Chi 
cago, Il. 


Furniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn 


Gages, Standard 

Brown & Sharpe Mfg. Co., VProvi 
dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City 
N 


Sawyer Tool Mfg. Co., Fitchburg 
Mass 

Slocomb Co., J. T., Prov., R. 1 

Starrett Co., L. S., Athol, Mass 


Gages, Steam 
Crosby Steam Gage & Valve Co 
Boston, Mass 


Gear Catting Machinery 

Lecker-Brainard Milling Mach 
Co.. Ilyde Park. Mass 

Rickford Drill & Tool Co., Cin. O 

Brown & Sharpe Mfg. Co., VProvi 
dence, R. I. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gleason Tool Co., Rochester, N. ¥ 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., Edwin 
Philadelphia. T'a 

Newton Meh. Tool Wks., I’hil., I’a 

Niles Tool Works Co., New York 

Whiton Machine Co... I). EF., New 
London, Conn 


Gears, Cut 

tilgram, Hugo. Vhiladelphia, Da 
toston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Fawcus Mach. Co., Pittsburgh, Pa 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Tool Co.. Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works. Boston, Mass 

Ilarrington. Son & Co., Edwin, 
Philadelphia, Da 
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Gears, Cut —Continued 

Horsburgh & Scott, Cleveland, O 

New Process Raw Hide Co., Syra 
cuse, N. Y 

Nuttall Co., R. D., Pittsburgh, Pa 

Patterson, Gottfried & Hunter. 
Ltd., New York. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O 

Simonds Mfg. Co., Pittsburgh, Pa 

Gears, Molded 

Caldwell & Son Co., H. W Chi 
cago, Ill 

Franklin Mfg. Co., Syracuse, N. Y 

Greenwald Co., Il. & L., Cinein., O 


Gears, Rawhide 

Chicago Raw Hide Co., Chicago, 
Ill 

Fawceus Mch. Co., Pittsburgh, Pa 

Horsburgh & Scott, Cleveland, O 

New Process Raw Hide Co., Syra 
cuse, N. Y 

Nuttall Co., R. D., Pittsburgh, Pa 

Gears, Worm 

Albro-Clem Elevator Co., Philadel 
phia, Da. 

Fawcus Mach. Co., Pittsburgh, I 

Morse, Williams & Co., Phila., I 

Nuttall Co., R. D., Pittsburgh, I 

Simonds Mfg. Co., Pittsburgh, I 

Graphite 

Dixon Crucible Co., Jos., Jersey 
ae & 

Lubriphite Co., Jersey City, N. J 

Obermayer Co., 8., Cincinnati, O 

Grinders, Center 

Heald & Son, L. S., Barre, Mass 


; Hisey-Wolf Mach. Co., Cincin., O 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 

Adams Co., Dubuque, lowa 

Automatic Mach. Co., Greenfield, 
Mass 

Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Cincinnati Milling Mach. Co., Cin 
cinnati, 0. 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worces 
ter, Mass 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass 

Woodward & Rogers Co., Hart 
ford, Conn 


Grinders, Dise 


Besly & Co., Chas. H., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine 
Wis 


Iroquois Macu. Co., New York 
Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Drill 

Gorton Mach. Co., Geo., 
is. 

Heald & Son, L. S., Barre, Mass 

Standard Too! Co., Cleveland, O 

Washburn Shops, Worcestet 


Racine, 


SLUSS 
Wilmarth & Morman Co., 
Rapids, Mich 


Grand 


Grinders, Tool 

Barnes Co., B. F., Rockford, Il! 

Barnes Co., W. IF. & John, Rock 
ford, Ill 

Barr, Hf. G., Worcester, Mass 
grown & Sharpe Mfg. Co., Provi 
dence, R 

Diamond Mach. Co., Provi., R. I 

Gisholt Mach. Co., Madison, Wis 

Landis Too! Co., Waynesboro, Pa 

Modern Tool Co., Erie, Pa 

Northampton Emery Wheel Co 
Leeds, Mass 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
field, O 

Throop Perforating Co., Buffalo 
a 

Whitney Mfg. Co., Hartford, Ct 


Grinding Machines 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Builders’ Iron Foundry, Provi 
dence, R. I 

Diamond Mach. Co., Prov., R. I 

Fairbanks Co., New York 

Falkenau-Sinclair Co., Vhila., Pa 


Goodell-Pratt Co., Greenfield, 
Mass. 
Gorton Mach. Co., Geo., Racine, 
vis. 
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Grinding Machines—Cont'd 
Greenfield Mach Co., Greenfield 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Hlisev-Wolf Meh. Co., Cinein., O. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Va. 
Marshall « Iluschart Mehry. Co., 
Chicago, Il 


Mechanical Appliance Co., Mil 
waukee, Wis 
Northampton Imery Wheel Co., 


Leeds, Mass 
Norton Emery Wheel Co., Worces 
ter, Mass 
Norton Grinding 
Mass. 
I’rentiss Tool & Supply Co., 
York 
Ransom 


Co., Worcester, 
New 


Mfg. Co., Oshkosh. Wis. 


Safety Icmery Wheel Co., Spring 
field, Ohio 

Throop Perforating Co., Buffalo, 

Washburn Shops, Worcester, 


Mass. 
Webster & Perks Tool Co., Spring 
field, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Trovi 


dence, R. 
Carborundum Co., Niagara Falls, 
N. Y 


Diamond Mach. Co., Provi., R. 1 

Ilampden Cor. Wheel Co., Bright 
wood, Mass. 

Northampton Wheel 
Leeds, Mass 

Norton Emery Wheel Co., Worces 


Ixmery co., 


ter, Mass. 
Safety Emery Wheel Co., Spring 
field, O 


Whitney Mfg. Co., Hartford, Conn 


Gun Barrel Machinery 
Bement, Miles & Co., New York 
Diamond Mach. Co., Provi., R. 1 
Niles ‘Tool Works Co., New York. 
l’ond Mach. Tool Co., New York 
Reed Co., F. E., Worcester, Mass 
Hack Saw Blades 
Frames 
Diamond Saw & Stamping Wks., 
Buffalo, N. Y 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York 


l’atterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

West Ilaven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 


Diamond Saw & Stamping Wks., 


Buffalo, N. Y. 
Iloefer Mfg. Co., Freeport, Il. 
Millers Falls Co., New York 
West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 
Rliss Co., E. W., Brooklyn, N. Y. 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., Boston, Mass. 
Toledo Mach. & Tool Co., Toledo, 
Ohio. 


liuammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, i 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Railway Appliances Co., Chicago, 
Ill 


Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Iianmmers, Power 

Scranton & Co., The, New Haven, 
Conn. 

Itammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 


Chambersburg Engr. Co., Cham- 
bersburg, Pa. 
Cleveland Punch & Shear Wks. 


Co... Cleveland, O 
littsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 





Heating and 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
ork. 

Caldwell & Son Co., Il. W., Chi 
eago, Ill. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 


Link Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C hiectric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co.. New York. 


lioists, Hand 


Ilarrington, Son & Co., 
Philadelphia, Va. 
Yale & Towne Mfg. 

York. 


Edwin, 
Co., New 


Hoists, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, 


Cleveland Pneumatic ‘Tool Ce., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
MO. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York 

Hose Coupler 

Clark Co., W. J., Salem, O 

Igniters, Gas Engine 

Dayton Electrical Mfg. Co., Day 
ton, O 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

L.unkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., VPhila., I’a 

Inspection and Tests 

Ilunt Co., Robt. W., Chicago, Il. 

Instruction Schools 


See Schools, Correspondence 


Insurance, Boiler 
Ifartford Steam [oiler 
Ins. Co., Hartford, 


Insp. & 
Conn. 


Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., 
Bethlehem, la. 
Watson-Stillman Co., 


So. 
New York. 


Jack Planer 
Armstrong bros. 
cago, 


Tool Co., Chi- 


Key Seaters 


Raker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. I., 
cor, Bw. 3%. 

M.tts & Merrill, Saginaw, Mich. 

Whitney Mfg. Co., Hartford, Conn. 


Roches- 


Keys, Machine 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Whitney Mfg. Co., Hartford, Ct. 


Solid Steel Shear 
Mach. 


Knives, 
Pittsburg Shear Knife & 
Co., Pittsburg, Ta 
Lamps, Arc ‘ 
General Electric Co.. N. Y. City. 
Western Electric Co., Chicago, 11). 


Westinghouse Elec. & Mfg. Co.. 
Pittsburgh, Ta. 

Lathe Attachments 

National Machine Tool Co., Cin 


cinnati, 0. 


Ventilating 





Lathe Dogs 


Armstrong Bros. Tool Co., Chi 
cago, Ill 
Besly & Co., Chas. I., Chicago, 


i 
Le Count, Wm. G., 


So. Norwalk, 
Conn 
’ratt & Whitney Co., Hartford, 
Conn. 
Tindel-Morris Co., Eddystone, Pa. 
| Lathes 
Ailleck, Geo. E., New York 
American Too! Wks. Co., Cin., O. 
Automatic Mach. Co., Greenfield, 


Mass 


Barker & Co., Wm., Cincinnati, O. 


Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, III. 

Bement. Miles & Co., New York. 

Biaisdell & Co... DP... Worcester, 
Mass. 


Bradford Mach. Tool Co.. Cin., O. 


Brown & Zortman Mehry. Co., 
Pittsburg, Va. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
P., Roches- 


Davis Mach. Co., W. 
tor, m. x. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 


Garvin Mach. Co., New York. 
Greaves, Klusman Co., Cincin., O. 
Ilarrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Ilendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 


Cincinnati, O 

McCabe, J. J., New York. 

Marshall & Huschart Mechry. Co., 
Chicago, Il. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 


New Haven Mfg. Co., New Haven, 
Conn 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Pratt & Wuitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Reed Co.. F. E., Worcester, Mass 

Schumacher & Boye, Cincinnati, 
Ohio 

Sebastian Lathe Co., Cincin., O 

Seneca Falls Mfg. Co., Seneca 
Falls, N f 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
ass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 

Streit Mach. Co., A., 

Letters, Pattern 

Brim, A. W., Seneca Falls, N. Y. 

Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield. Mass. 

Starrett Co., L. S., Athol, Mass 

Lockers, Clothes 

Merritt & Co., Philadelphia, I’a. 

Narragansett Mach. Co., Vrovi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Lubricants 

Resly & Co., Chas. H., Chicago, III. 

Dixon Crucible Co., Jos., Jersey 
City, X. J. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 

Resly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co... Auburn, N. Y. 

Crane Co., Chicago, Ill 

Lubriphite Co., Jersey City, N. J 

Lunkenheimer Co., Cincinnati, O. 


Cincin., O. 


Machine Screws 
Atlantic Mach. Screw Co., Boston, 


ass. 
Worcester Mach. Screw Co., Wor 
cester, Mass 








Machinery Builders, Special 


American Idry. & Mach. Co., 
Ilanover, Il’a. 

Blanchard Mach. C¢ The, Los 
ton, Mass 


Eclipse Mach. Co., Cl 

Fawcus Mech. Co., 

lloefer Mfg. Co., 

Pratt & Whitney 
Conn. 

Simonds Mfg. Co., Pittsburgh, Ta. 

Woodward & Rogers Co., Hart 
ford, © nn. 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, III. 
sillings & Spencer Co., Hartford, 
Conn. 


veland, O 
Pittsburgh, l’a 

Freeport, 111 
Co., Hartford, 


Brown & Sharpe Mfg. Co., Provi 
dence, R. : 
Cleveland Twist Drill Co., Cleve 


land, O. 
Hammacher, 
New Yora. 
McCrosky & Huber, Cincinnati, O. 
Mass. ‘1001 Co., Greenfield, Mass. 
*atterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb Co., J. T., Provi., R. 1. 
Standard Too! Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass 


Machinists’ Supplies 
Ifammacher, Schlemmer & Co., 


Schlemmer & Co., 


New York. 
Patterson, Gottfried & Ilunter, 
Ltd., New York. 


Mandrels, Expanding 
Nicholson & Son, W. II., 
barre, Pa. 


Wilkes 


Mandrels, Solid 


Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. d. 
Standard Tool Co., Cleveland, O 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill \orks, Gloucester City, 
N. J 


Metal, Bearing 
sesly & Co., Chas. H., Chicago 
Ill. 
Patterson, Gottfried & Ilunter, 
Ltd., New York. 
Metal, Perforated 
Buffalo 


Throop Perforating Co., 
~~ Be 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. Co., 


Provi 


Fitchburg 


Mass. 
Slocomb Co., J. T., Providence 
mS 
Starrett Co., L. S., Athol, Mass 
Milling Attachments 
The Adams Co., Dubuque, lowa. 
Becker-Brainard Milling Mach 


Co.. Hyde Park. Mass 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., 

is. 

Whitney Mfg. Co., Hartford, Conn. 

Milling Machines, Bench 

Faneuil Watch Co., 
Mass 

Hill, Clarke & Co., 

Loop-Lock Mach. 
Mass. 

Waltham Watch Tool Co., 
field, Mass 


Milling Machines, Horizon- 
tal 


Provi 


Milwaukee, 


Tool 3oston, 


toston, Mass 
Co., Waltham, 


Spring 


Adams Co., Dubuque, Iowa. 
Reaman & Smith Co., Prov., R. I 
Becker-Brainard Milling Mach. 
Co., Iyde Vark, Mass. 
Bement, Miles & Co.. New York 


Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila- 
delphia, I’a. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Portable 


Underwood & Co., H. B., Vhil» 
delphia, Ta. 
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Milling Machines, Plain 

American Tool Wks. Co., Cin... O 

Aurora Tool Works, Aurora, Ind 

Lecker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Fairbanks Co., New York 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

McCabe, J. J., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

— Tool & Supply Co., New 


ork. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
Tork. 

Waltham Wwactch Tool Co., Spring- 
field, Mass. 

Milling Machines, Vertical 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York 

Drown & Sharpe Mfg. Co., Vrovi 
dence, R. I. 

Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., 
ford, Ill. 

Newton Mech. Tool Works, Vhila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., 
Conn. 

Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 


Adams Co., The, Dubuque, lowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 


Moters, Electric 

Akron Elec. Mfg. Co., Akron, O. 

Cc & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Cutler-Tammer Mfg. Co., Mil- 
waukee, Wis. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Milwaukee Elec. Co., 
Wis. 

Northern Elec. Mfg. Co., 
Vis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, Ill 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., 


Rock 


Hartford, 


Indian- 


Milwaukee, 


Madison, 


Cincinnati, O. 


Western Electric Co., Chicago, II. 
Westinghouse Flec. 
Pittsburgh, Pa. 


& Mfg. Co., 





Name Plates 
Franklin Mfg. Co., 
Nut Tappers 
See Bolt and Nut Machinery 


Syracuse, N. \ 


Oil Cups and Covers 

Bay State Stamping Works, Wor 
cester, Mass 

Besly & Co., Chas. H., Chicago, Il! 

owen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, III. 

Lunkenheimer Co., Cincinnati, O 

Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., 





Hartford, Conn. 


Oils 

Besly & Co., Chas. H., Chicago, Il. 
Harris Oil Co., A. W., Provi., R. 1. 
Oils, Slashing 

Harris Oil Co., A. W., Provi., R. 1 


Oil Stones 
Pike Mfg. Co., Pike Station, N. I. 


Packing, Steam Joint 

Jenkins Bros., New York. 

N. Y. Belting & Packing Co., New 
York. 

Peerless 


York 


Rubber Mfg. Co., New 


Pans, Lathe 
New Britain Mch. Co., New Brit 
ain, Conn. 


Patents 


Baldwin, Davidson & 
Washington, D. C. 
Straley, Hasbrouck & 

New York 


Wight, 


Schloeder, 


Pattern Shop Machinery 

Baker Bros., Toledo, O. 

frown & Zortman Mehry. Co 
Pittsburg, Pa 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., 

Prentiss Tool & Supply 
York 


Cin., O. 
Co., New 


Washburn Shops, Worcester, 
Mass 

Pencils 

Dixon Crucible Co., Jos., Jersey 
City, J 

Keuffel & Esser Co., New York 

Phosphor Bronze 

Phosphor Bronze Smelting Co 


Philadelphia, La 
Pinion Cutters 


Loop-Lock Mach. Co 
Mass 


Waltham 


Pipe and Fittings 
Crane Co., Chicago, Il 
Pipe Catting and Threading 
Machines 
Bignall & Keeler 
wardsville, III. 
Curtis & Curtis Co., 
Conn 
Merrell Mfg. Co., Toledo, O. 
Reed Mfg. Co., Erie, Va. 
Saunders’ Sons, D., Yonkers, N. ¥ 
Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, © 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Tool Co., Cleveland, O. 


Mfg. Co., Ed 


Bridgeport, 


Cleve 


Planers 

Affleck, Geo. E.. New York 

American Tool Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York 

Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Fairbanks Co., New York 

lather Planer Co., Mark, Nashua, 
N. H. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Ilendey Mach. Co., Torrington, Ct. 

Hill. Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

Niies Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn. 

ond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Wm., Phila., Pa 
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Continucd 

Whiteomb Mfg. Co Wor! 
Mass 

Woodward & 
Worcester, 


cestel 


Powell Planer Cs 
Mass 


Planers, Bench 


tartlett, E. kL., Boston, Mass 


Planers, Portable 

Underwood & Co. H. B., 
delphia, Da. 

Planers, Rotary 

Bement, Miles & Co., New York 

Cleveland Punch & Shear Works 
Cleveland, O 

Newton Mach. Tool Wks., 
delphia, Pa 

Pond Mach. ‘Tool Co., New York 

Underwood & Co., H. B., Vhila 
delphia, Pa 

Presses, Hand 

Elmes Engr. Works, 
Chicago, II! 

Perkins Mach. Co., So 


hila 


Phila 


Chas I 


Boston, 


Mass. 
Presses, Hydraulic 
Elmes Engr Works, Chas. 1 


Chicago, Ill 
Watson-Stillman Co., New ork 
Presses, Power 
Automatic Mach. Co., 

Conn. 
Bethlehem Fdry 

Lethiehem, Va 
tliss Co., E. W., Brooklyn, N. Y 
Chambersburg Engr. Co., Cham 

bersburg, La 
Fairbanks Co... New York 
Mossberg & Granville Mfg. Co., 

Providence, Rh. I 
Perkins Mach Co., So 

Mass 
Prentiss 

York 
Poledo Mach. & Tool Co., Toledo 

Ohio 


Bridgeport, 


& Mch. Co., So 


Boston, 


Tool & Supply Co., New 


Profilers 

Garvin Mach. Co., New 

’ratt & Whitney Co., 
Conn 


York 
Hartford 


Pulleys 

Caldwell & Son Co., Hl. W., Chi 
cago, Iii 

Cresson Co., Geo. V., Vhila., Da 

Federal Mfg. Co., Cleveland, O 

Hioward lron Whks., Buffalo, N. Y 

Oneida Steel Pulley Co., Oneida, 
N 


Patterson, Gottfried & 

Ltd... New York 
Reeves Pulley Co., 
The Aylotite Co., 


llunter, 


Columbus, Ind 
Cincinnati, O 


Pulleys, Friction Cone 


Boston 


Evans Friction Cone Co., 
Mass 


Pulleys, Speed Changing 


Speed Changing Pulley Co., 
Indianapolis, Ind. 


Palley Turning and Boring 
Machines 

Ilarrington, Son & Co., 
Philadeiphia, la 

New Haven Mfg. Co., 
Conn. 

Niles tool Works Co., New York 

Streit Mach. Co., A., Cincin., O 


Ldwin, 


New Ilaven, 


Pamps, Hydraulic 

I lmes kengr Works, 
Chicago, Ill 

Watson-Stillman Co., New 


Chas l 
York 
Panches, Hydraulic 
Bement, Miles & Co., New York 
sethlehem IFdry. & Mch. Co., So 
Bethlehem, Ila. 
Watson-Stillman Co., New 
Punches, Power 
Bliss Co., Ek. W., Brooklyn, N. ¥ 
Iiremer Mach. & Tool Co., Kala 
mazoo, Mich 
tuffalo Forge Co., 
Cincinnati Punch 
Cincinnati, O 
Cleveland Punch & Shear Wks., 
Co., Cleveland, O 
Hilles & Jones Co., 


York 


Suffalo, N. ¥ 
& Shear Co 


Wilmington, 


Del. 

Long & Allstatter Co., Hamilton 
Ohio 

Perkins Mach. Co., 8S soston 
Mass 


Rack Cuatting Machines 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Reed Co., F. E., Worcester, Mass 





Racks, Cut 


Fellows Gear Shaper ¢ S} g 
field, Vt 
Nuttall Co., R. D., Pittsburgh, Va 


Simonds Mfg. Co., Pittsburgh, la 
Standard Gauge Stee 


alls, l’a 


Racks, Tool 


New Britain Max Co., New Bi 
ain, Conn 

Reamers 

Cleveland 
land, O 

Clough, R. M., Tolland, Conn 

McCrosky & Lluber, Cincinnati, O 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

New Process Twist 
Taunion, Mass 

Pratt & Whitney (C« 
Conn 

Rogers, John M Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


I'wist Drill Co., Cleve 


Drill + 


Hartford, 


Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greenfield, Mass 

Reaming Stands 

Flather Planer Co., Mark, Nashua, 
N. 


Rheostats 


Cutler-Hammer Mfg Co., Mil 
waukee, \,is 


Riveters, Hydraulic 


Bement, Miles & Co., New York 
Watson-Stillman Co., New York 


Riveters, Pneumatic 

Rement, Miles & Co... New York 

Cleveland Pneumatic Fool Co., 
(Cleveland, ©) 


Philadelphia Pneumatic Tool Cx 
Philadeiphia, Pa 

Railway Appliances Co., Chicago 

Rand Drill Co., New York 

Standard Ry quip. Co St 


Louis, Mo 


Riveting Machines 


Bement, Miles & Co., New York 
Bethlehem Foundry & Mach. Co., 


So. Bethlehen l’a 

Chambersburg ing! Co Cham 
bersburg. I’a 

Long & Allstatter Co., Hamilton 
Ohio 

Perkins Mach Co., So Boston 
Mass 


Roller and Ball Bearings 

Ball Bearing Co., Vhiladel., Da 

fantam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. Co 
Providence, R I 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Hilles & Jones Co., Wilmington, 

Mossberg & Granville Mfg. Co 
Providence, R 

Pratt & Whitney Co., 
Conn 


Ilartford 


Rubber Goods, Mechanical 


N. Y. Belting & Vacking Co., New 
York 

Peerless Rubber Mfg. Co., New 
York 


Rules, Steel 
Mass. Tool Co., 
Sawyer Tool Co., 
Slocomb Co., J. T., 
Starrett Co., L. 8., 


Greentield, Mass 
Fitchburg, Mass 
Provi., R 
Athol, Mass 


Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co 
Boston, Mass 


Lunkenheimer Co., Cincinnati, O 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Pa 


Sand Mixing Machines 

Obermayer Co., 8., Cincinnati, O 

sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, 0 

Cochrane-Bly Mach. 
chester, Y 

Newton Mach. Tool Works, Vhila 
delphia, l’a 

Pratt & Whitney Co., 
Conn ’ 

West Haven Mfg. Co., New Haven, 
Conn. 


Works, Ro 


Hartford, 
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Wood 
Mehry. Co., 


Sawing Machines, 

Zortman 
a 

Sehools, Vorrespondence 

Amer. School of Correspondence, 
Chicago, III. ; 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Technical 

of 


Brown « 
Pittsburg, 


Schools, 


State College Ky.. Lexington, 
IXy 
Serew Machines, Automatie 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Cleveland Automatic 
Cleveland, O. 
Dreses Mach. ‘Tool Co., Cinein., O. 
Marshall & Iluschart Mechry. Co., 
Chicago, Ill. 
Windsor Mach. Co., Vt. 


Screw Machines, Hand 
Brown & Sharpe Mfg. Co., Provi- 
i. 


dence, R. 
Cleveland Automatic 
Cleveland, ©. 


Mach. 


Co., 


Windsor, 


Mach. Co., 


Draper Mach. Tool Co., Worces- 
ter, Mass. 
Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney 
Conn. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Serew Machinery, Wood and 
Lag 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 


Screw Plates 
Besly & Co., Chas. H., Chicago, Ill. 
Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I 
W.. 


Co., 8S. 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Co., Hartford, 


Cleveland, 


Card Mfg. Manstield, 
Mass 
Co., 


Second Hand Machinery 


Affleck, Geo. E.. New York. 
saird Machy. Co., Pittsburg, Pa. 
Bennett, G. L., New York. 


Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Brown «& 
littsburg, 

Carlin Mehry 


legheny, Pa 


Zortman Mehry. Co., 
a 
& Supply Co., Al- 


Fairbanks Co., New York. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Meh. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill 

McCabe, J. J., New York 

Niles-Bement-Pond Co., New 

Packard Machinery Co. © 
Chicago, Tl 


York. 
I 


Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 


brank, Philadelphia, Pa. 
New York 


‘Toomey, 
Wickes Bros., 


Wormer Machy. Co.. ©. C., De- 
troit, Mich 

Separators, Manznetic 

Sawver, Ezra, Worcester, Mass. 

Shapers 

American tool Wks. Co., Cin., O. 

Parker & (o., Wm., Cineinnati, O 

Rement, Miles & Co., New York. 


Cincinnati Shaper Co., Cincin., O. 
Vairbanks Co., New York. 
lather 

N.H 
Garvin Mach. Co., New York. 
(jould & Eberhardt. Newark, N. J. 
Ilendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Hluschart Mehry. Co., 

Chicago, 


New Ilaven Mfg. Co., New Haven, | 
Conn 

Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass 

Potter & Johnston Mach. Co., 
Pawtucket, R. I 


Prentiss Tool & Supply Co., New 
York. 


| 
| 


Shapers—Continued 

Smith & Mills, Cincinnati, 0. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 


Shears, Power 
| Bethlehem Fdry. & Mch. Co., So. 


| Bremer 


Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 


| Cincinnati Punch & Shear Co., 
Cincinnati, O. 
Cleveland Punch & Shear Works, 





Watson-Stillman Co., 


Cleveland, O. 


Hilles & Jones Co., Wilmington, 
Jel. 
Long & Allstatter Co., Hamilton, 


Ohio. 


Perkins Mach. Co., So. Boston, 
Mass. 
Toledo Mach. & Tool Co., Toledo, 


Ohio. 


Shears, Rotary 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., 
Mass. 


So. Boston, 
Shelving, Shop 
New britain Mach. 
ain, Conn. 
Slide Rests 


Bartlett, E. E., Boston, Mass 
Reed Co., F. E., Worcester, Mass. 
Rhodes, L. F., Hartford, Conn. 


Co., New Brit- 


Slotters 

taker Bros., Toledo, Ohio. 

tarr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 
setts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York. 


Sockets and Sleeves 
New Drill Co., 
Taunton, 


Process Twist 
Mass. 
Sprocket Chains 
Nee Driving Chains 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O 
Stamps, Steel 
Schwerdtle Stamp Co., Bridge 
port, Conn. 
Steel, Machinery 
joker & Co., Hermann, New York. 
Patriarche & Bell, New York. 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. o., Cleveland, O 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 
toker & Co., 
Firth- Sterling 
Ia 
Patriarche & Bell, New 
Patterson, Gottfried & 
Ltd., New York 
Stones, Oil 
Vike Mfg. Co., Pike Station, N. Hl 
Straightener, Hydraulic 
Miles & Co., New York 
New York 


flermann, New York. 
Steel Co., Demmler, 


York. 
Hlunter, 


Bement, 


| Swaging Machines 


| Exxeelsior 
| Mossberg & 


Planer Co., Mark, Nashua, | 


Needle  co., Torrington, 
Conn. 
Granville Mfg. Co., 


Providence, R 


Switchbonrds 


1«' & C Electrie Co., New York 
| Triumph Elee. Co., Cincinnati, O 
Western Llectric Co., Chicago, Ill 


Westinghouse 


Elec. & 
Pittsburg, Pa. 


Mfg. Co., 


Tapping Machines and At- 
tachments . 

Baker Bros., Toledo, O 

The Beaman & Smith Co., Provi 
dence, 


Bickford Drill & Tool Co., Cin., O 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 








Tapping Machines and At- 
tachments —Continued 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, Pa. 

Murray Mfg. Co., Richmond Val- 
ley, S. I., N. Y. 

Pratt & Whitney Co., 
Conn. 

Quint, A. D., Hartford, Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Hartford, 


Taps, Collapsing 

Geometric Drill 
Conn. 

Taps and Dies 

sesly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 


Co., New Haven, 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 
Cleveland Twist Drill Co., Cleve 


land, O. 
Crane Co., Chicago, III. 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Beusord, Mass. 

Patterson Gottfried & Hunter, 
Ltd., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Standard Tool Co.. Cleveland, 0. 


Webster & 
field, O. 


Perks Tool Co., Spring 


Wells Bros. Co., Greenfield, Mass 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Telephone System 

Clark Auto. Telephone Switch 


Board Co., Providence, R. 


Thread Cutting Tools 

Resly & Co., Chas. H., Chicago, Ii: 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 


Boston, Mass 


Tool Holders 


Armstrong Bros. ‘Tool Co., Chi 
cago, II. 
Hoggson & Vettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Huber, Cincinnati, O 
Tools, Small 
Nee 


Vachinists’ Small Tools 


Tracing Cloth 
Hardtmuth, L. & C., 


New York 


Transmission Machinery 


Caldwell & Son Co., H. W., Chi 
cago, ° 

Case Mfg. Co., Columbus, O 

Cresson & Co., Geo. V., Phila.. Pa 

Federal Mfg. Co., Cleveland, O 

Link-Belt Engineering Co., Phila 
delphia, Pa 

National Machine ‘lool Co., Cin 


cinnati, O. 
Oneida Steel Pulley Co., Oneida, 
a. 3. 
Patterson, Gottfried & Hunter, 
Ltd... New ir0rk. 
Reeves Pulley Co., 


Columbus, Ind 


Trimmers, Wood 
Washburn 
Mass 

Trolleys and Tramways 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa 

Hunt Co., C. W., West New Brigh 


Shops. Worcester, 


ten, N. ¥. 

Link Belt Engineering Co., Phila 
delphia, Pa 

Yale & ‘Towne Mfg. Co., New 
York 


Tubing, Steel 

Shelby Steel Tube Co., 
Ia 

Turret Machines 

Amer. Tool & Machine Co., 
ton, Mass 

Automatic Mach. Co., 


Pittsburgh, 


Bos 
Greenfield, 


Mass. 
Bradford Mach. Tool Co., Cincin 
nati, O. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Bullard Mach 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York 


Provi 


Tool Co., Bridge 





Turret Machines—Continued 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Ve. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O 
Milwaukee Mach. Mil 

waukee, Wis. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnson Mach. Co., 
Pawtucket, R. I 
Warner & Swasey Co., Cleveland, 
Ohio. 


Tool Co., 


Windsor Mach. Co., Windsor, Vt 

Turrets, Carriage 

Fay & Scott, Dexter, Me 

Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O. 


Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., 
Bedford, Mass. 
New Process Twist 
Taunton, Mass. 
Patterson, Gottfried & 
Ltd., New York. 
Standard ‘lool Co., 


New 
Drill Co., 
Hunter, 
Cleveland, O. 


Unions, Brass 
Nolte C'o., 


[brass Springtield, © 


Universal Joints 


Baush Machine Tool Co., Spring 
field, Mass. 

Vanderbeek Tool Wks., Hartford, 
Conn. 

Valves 


See Steam Fittings 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Hollands Mfg. Co., Erie, Pa. 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & 
New York. 

Hanna, E. E., Chicago, Ill. 

Howard Iron Wks., Buffalo, N. Y. 


Co., 


Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Parker Co., Chas., Meriden, Conn. 

Prentiss Vise Co., New York 


Reed Mfg. Co., Erie, Pa. 


Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 
Curtis & Curtis 
Conn. 
Prentiss Vise Co., 
Saunders’ Sons, D., 
Walworth Mfg. Co., 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 
Pratt & Whitney Co., Hartford, 
Conn. 
Vises, Wood Workers’ 
IIammacher, Schlemmer & Co., 


Co., Bridgeport, 
New York 

Yonkers, N. Y 
Boston, Mass 


New York. 
Wyman & _ Gordon, Worcester, 
Mass. 


Welding Machines 
Long & Allstatter Co., 
Ohio 


Hamilton 


Wire-Drawing Machinery 
Iroquois Mach. Co., New York 
Mossberg & Granville Mfg. Co 
Providence, R. 
Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 


Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, II 


Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 


Cleveland Automatic Mach. Co 
Cleveland, O. 


Pratt & Whitney Co., Hartford 
Conn. 
Wrenches 


Coes Wrench Co., Worcester, Mass 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn 
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Designing Tools—A Milling Job and Fixture. |et us consider the bed of a lathe and the f 
BY P. D. BERT ineans to make it While some eminent 
Given a machine to manufacture, the toolmakers have tried to mill lathe beds W g 
tool engineer will attack the task with with indifferent success, it may safely be t t atte 
more or less skill, according to his make said that they re planed a orule 
ip and experience It is a fact that no Why Be f two thing I the ( 
mount of experience can overcome a1 ! o1 ed s ld be de i 
engineer’s peculiarities; he may vary in hard and destroys the cutters too rapidl 
excellence, but he can never surmount his her f é I ecor Vi se \ 
distinguishing fault H rd f will d, the bed not sut ntly rigid t ( 
be in taking too grt I ind the vithstane , Ire; they spring 
introduction of too many new, untried truth There is an immense difference 
elements; while Fabiar | stick pi betwe e trom the I 
ciples which others have found to work ngle pointed tool and that fron gang lilling 
successfully under like circumstances. ©! milling cutter d whet 
Fabian’s tools will generally work, but scrape 1 ed surface, compared wit 
anybody could have designed them; they 
do not accomplish mucl Hazard, on the 
contrary, may create a masterpiece, but the 7 , 
chances are that many of his untried mo 
tions will be crudely developed and give i 
unsatisfactory performances. Between Fa onl 
bian and Hazard comes Wright, the mar 
who is able to turn himself down and tune 
himself up. Behind Wright are years of Y 
experience and the memory of what ha 
been eminently successful, and in his brain 
lies a record of the many failures he ha | 
observed, together with some shrewd the ng/ 
ries of why they were failures Together (S) 
with these he has noticed that, in a failure 
ill the elements did not fail; from su . m= 
failures he is able to select the good an I — 
reject the bad Added to all this, Wrigl | 
has a judicious and trained originality ; the | 
bility take the next step forward an f 
rie faculty t | d Sate bridge Oovel | 
untried waters; the talent to find the thing | 
needed wiiere nothing readv exist | 
exactly fills the requirements. The Wrigl | o = 
I \ ST] 
S ch f oINnesr ( ot | 
1s how ny of g to be manuf | 
tured nt given time t y 
Fie Se ‘a Ege aetna | | n 
. 1¢ ] my : t 7 | 
of vour f the eady demant J 


easier to desig 

tity mentioned 
] 

can lways dup 





but one hundred needec 


blem is worthy | 





n expert: it is infinitely | TT 


that can be transform ( nore I ‘ 
ne thing we nil Ss 1 tte the ) t im < 
tre } VY hind 
ried \ \ nen are mo} ] ( the é « ot ¢ ‘ ) n 
| tl 
the ile ft he ve ge Size t A\met never been ¢ t v trie ere 
nm factured produc whicl e 8 1 ( 1 tab ( I 
} | ; ’ , , 
e tl ev ¢ we 1 e trom ‘ ne milling ‘ ne to « nple 
d t n vpewrite1 re e setting ( Pe 
1 1 
mong t hings that exceed tl yu \ d ) ne< f 
\ e engine planers the printing tft rigidity ‘ dw 
pre es and tvpe-cas r ma P f bye tters m f f 1 ler eal t 
\\ tine t roy ; ‘ ier 
| ] 
Lhere 1 mac ( - tl d be d eV ‘ 
1¢ I nis pape t qdit veng é ae r ( 1 ( t 
r 1 Sting oT! ‘ eads ‘ | ot ( 
tal ton 1 or ( ‘ perate ’ r pa ‘ 1 ined t nece 1 
g | g ! 
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) yvacked off tt possible ting ( \ \ 
~ t nec y of \ n | 
n n ) face t table I ‘ ng \ table milling ne f t 
( 1 e pads at ) y led | . 
{ or t ( ) 
( t ng 1 vide I ( y 
t eld 
y ) 1 ed ! ) )) — — 
— ' , nia " Layout of Corliss Valve Gears 
ef if Y dt 
{ . | ) 
r | | pur i 
) 1, ] 
ae re f 
} ] { ¢ f ow ch y 9 é \ t CX t 
; asf 
» ma de I ) ; rac 
I ! isn oY | y 1 g ) ig t : be 
Bet g I e fixt det hese ad . equal. The result n 
UM e and vit pport. When the by having the 
‘ | t ) f 1 t firs exhaust pin 
that p ( fixe d will ot rm ITE 
; ad Peon Se th Now. 8 1 We first 
( ! f g ( eda I e tn ‘4 uf 
! 2 Whi t cle e forced ward and the san he steam pi g 
( rtect ) f e wedge ne and the xhaust arm t rre 
S hat n ‘ f eq the ss of ve described pres 
the part w ’ ni ght and We lv f 
ly mad f I the ) will be as ne I 
( ( we ( Neve ele t possible to make as 
] | htt ] | 
d iff rip in plac though if the inc { 
nd wor f vedg light tio1 e mot 
le honors witl degree friction w hold it se ely period is evidently « 
ed the n ne, bee ( the « ) ‘ rhtened No lus overtrave \\ 
ry foundation piece and conside the clamp e direct] \ he points value for the m , 
pe ! What is first to be don tf support Sisalaw tool designing the valve closes t ) 
ng selected tl bed of f ld | learned ; efor 7] ne 
rat ve will consider th pa hall become at ! ty against rex 
re all we mill the toy I In ( to the id th edge i n the case of the exh 
pad the legs, first In planing, it e bed t m should b raigh ection to going bey 
1 I h out the top first; ther d ho t rndl on and causing pull-bacl 
nit due he id hat t thie hine, provided w wo straddle fact always necessary if t 
Cc ring ter the c ills, uld be used Phis me gang reduced to the least saf m 
( p surface, and in ed f mills can be d to mill the edges of to prevent idle travel wher 
LPne’ ive we o| {itis true uit ch e top wl h widt hould ye voked after losed \ number of values 
red 1 searcely be milled. Rem n the pattern for the bed for the exhaust arm, of \ 
re The comumer¢ l re | id he bolste to be sed to1 d wil the desired value t ( 
it 1] rect is a dream fron vhic rned ver sl wld be a mple plate about mum port opening 
1 awake inother shop le pads 2 inch thick, 3 or 4 inches longer than There is a minimum |i 
em nportant, even jf you ive to the ed d about 10 inches wider A irm, however, and \ 
im them up when the bed is turned over guide e back de. t et the edge minimum will not give suff 
ind vou always will have t they ill hould be provided, and all the ing. The less the exhaust 
good enough for the leg Machine | nd stops should be attached to the the port opening, however 
ese pads first; do it from a vertical spin rolster Phe success of the operation will variation in rapidity 1 
e on the special milling | end entirely on how carefully the bed tore the best value for the 
ive provided, with an end mill as large fastened to the milling machine, pro- the least one that gives tl 
the spindle will drive Inserted teetl ded it « t spring in itself imum port opening ry 
f Mushet steel will serve best for tl The tools for roughing the yp should found by trial and error in 
itter. Grind these teeth so they cannot be small vertical cutters, to be able to op- described later 
crape the surface already cu hat » erate them between the shears. With cut- If we use thi ' 
hat only the cutting points are low enough ters like these the whole flat parts may haust arm, and have 
» touch the work. The advancing edges be finished, as well as the vertical edges » that the idle travel 
f these cutting points should be ground of the shears and the inner edges of the ble, consistent with seal e1 
horizontal and bed. The gib surfaces and those for the leakage, then the maximu 
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Vaive and l 1 ) crar ihead 
\ eat Wi t i ~ 
g The f ( . n team eccent tt tux 2 P ‘ 
\ ve hgure n Fig 4 give the m f 1 nt n the » \ “ 
the bell-« n 1 the dotted curve give ’ y rotat ¢ . — 
the mo vf the steam ve, supposing ent 
that cut-off occurred at t test point of this position pro ( t t 
it-off Phe dotted portior f the steam nd e be rotated toget ' 
\ € curve pr enting§ the closing I elat ] t . 
e valve when pu 1 down by t das} throug g 0 ( ' 
] | : f } , 
pot is a fair representative of curves found ingle ot \ | \ t 
) 
Xx ntal] } tt hing I nd r \ thre e | 1¢ t 1 | I 
experimentally by ic] in d g 
to the d sh-pot 1 ] rl} cl ng { the ’ , 
valve not instantaneous by any mean 
ind the piston moves an appreciable dis Phat é 
1 + ; + na t t é 
tance while the valve is closing When met yonding ) | 
the valve is closed it seals the port by the = cra p vy be f d l 
nstant amount s wn in the figure, as eZ 15 ‘ $i » 
] el } eN t nin ) T ( LnK 
' “iar oly ae er ‘ > f shows 
1) ‘ he 17 ly niacement he 5 el y 
eccentric, the exhaust pin posit found ; 
} } + + - \ EDI + H 
ince vy continuing the | rer n ne So ts v . . 
' - y } 1 
The curve in ng —_ 1 the stean Therefore r< a” tor f ‘ Q ver the whole of 
‘ 
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545 


| and will 


he theory of the design, 


the 


proceed 


to discuss methods used in working 


out the de 
17 


giving the methods to be pursued we will 


ion on the drawing board. In 


omit the reasons for the steps as they have 


have been given in full in the foregoing 
Fig. 4 represents the completed layout 

lhe most convenient scale is usually half 
( Only the head-end valves need be 


ttended to, as the mechanism is symmet 


] the 


rical. Compute the widths by 


port ) 
, ' ' 3 
formulas already given, allowing about 


8,000 feet for steam and 6,000 feet for ex- 
haust v locity 
Lay off the 


the center of the cylinder O 


center of the wrist-plate at 


This is cus 


tomary but not necessary, Lay off the 
piston in the position at the end of the 
stroke. Lay off the cylinder ports so that 


the piston just clears them, or covers them 
Often the the 
are opposite and the piston just clears 


slightly. outer edges of 
port 
the steam port and slightly covers the ex- 
Lay off the vertical center line 


This may 


haust port 
through the 
be through the center of the exhaust port, 


valve seat bores 
as in Fig. 4, or placed so the cylinder ports 
Fig. 1. The cylinder 
ports should join the valve seat bore at or 


are imclined, as in 


near the vertical center line. Often both 
ports meet the valve seat bore so as to 
be equally divided by the vertical center 
line Then the valves for the two ends 
may be alike instead of being right and 
left 


Decide the valve seat bore, taking it 
ibout one-quarter the cylinder diameter. 


It is usually rather more for small engines 


and rather less for large ones. Lay off 
the horizontal center lines through the 
valve seat bores so that there is sufficient 


metal between the valve seat bore and the 


cvlinder counterbore, say, about the same 
thickness as the cylinder walls, or slightly 
Both 
‘same distance from the cylin 
both 
Lay out the main exhaust port either, 


at the side of the 


more valve seat bores are usually 


for convenience 


ways, 


as in Fig 
to the 


exhaust valve, 
}, or below, as in Fig. 1, according 
design of the cylinder. 

Draw in the wrist-plate circle, taking 
the radius of the steam pins as the cylin 
The 


pin radius may be the same or 


der radius or thereabouts exhaust 

ymewhat 

greater, as desired 
STEAM MECHANISM 

Draw in the bell-crank radius, taking it 

times the valve seat bore radius. 


this 


about 1 
Values 


THALY be 


differing considerably from 
used, however, in order to utilize 
patterns and drawings on hand. Draw an 
7 of the 
he extreme position of the steam link is 


oO be 


ngle will then be 135 degrees 


re with radius bell-crank radius 
tangent to this arc and the maximum 
If a greate! 
lius may 


5 of the bell 


ngle is deemed permissible, the rac 
] l Acirck 


1.7 ] 
reauced 


somewhat 


crank radius gives an angle of 150 degrees, 
which an extreme value. Draw an arc 
!’ L.’ with radius equal to that of the valve 
seat bore, full size The angles through 
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which the found by 
laying off the proper distances full size 


valve moves may be 


on this are. Lay off the lead from J’ to J’, 
full size. The lead will vary from 1/16 


inch in small engines to 14 inch in large 
about 1/16 of 


the 


ones It taken at 


the 


may be 


port width in designing mech- 


anism. It can be readily changed by alter- 
ing the length of the steam link when the 
engine is set up. Lay off the steam port 
from J’ to K’, full size 


from K’ to L’, 


Lay off the over 
This 


, inch in small engines to 1 inch 


travel full size will 
be from 
The greater the overtravel 


A common 


in large ones 


the quicker the port opening 


assumption is 14 of the port width. Draw 
radial lines through J’ and L’. JL will 
then be the amount that the bell-crank 
must move from the lead position to the 


maximum 
Select 


lease and 


opening 
the 
compression 


desired percentages of re 


from the data al- 


ready given, taking release from 98 to 99% 


per cent. and compression from 90 to 98 
per cent. Express these as decimal frac- 
tions and subtract them each from 1.00 
Multiply the numbers thus obtained by 


the diameter of the steam pin circle. Lay 


off the distances resulting from c’ to 7’ and 
k’ respectively. Thus, in the case of Fig 
4, where release is 99 per cent. and com 
pression is 96 per cent., we take c’ 1’ equal 
to .or and c’ k’ equal to .04 of 12”. Project 
’ and k’ horizontally to 1 and k and take 7 
'O7 is then 


midway between. The angle ¢ 


the angle of advance. Project 7 vertically 
The ratio I’ 7’/l'l then gives 
the latest 


and also the fraction of the stroke of 


down to 7’. 
cut-off, 
the 


the mean of points of 


steam pin passed over when the steam 


valve is in the lead position 
Take e 


n equal to 17 and project verti 


cally to n’. Then I’ n’/I’l is the fraction 


of the stroke of the exhaust pin passed 
over when the exhaust valve is in the line 
and line position. This we will use late 


[RST TRIAI STEAM MECHANISM 


FOR 
We may now determine the steam valve 
That is 
we will guess at a solution and sec 


mechanism, by trial and error. 
to say, 
how it works out, then find a second one 
which gives a closer result, and so on un 
til a solution is found which gives a result 
Che 


extrem¢ 


sufficiently close to the desired one 


values to be determined are the 
positions a and g of the steam pin and the 
length of the steam link. The conditions 
to be satisfied are that g G shall be tangent 
that 
shall be the radial position or slightly be 
and that the bel 


the distance J L while the steam pin moves 


to the circle previously drawn, aA 


vond it, l-crank shall move 


over the proper fraction of its stroke. We 
proceed as follows 

Take a trial value of the point g at ran 
dom and draw gG tangent to the circle 


f .7 of the bell-crank radius. Set off the 


link length gG on a beam 


( 
stean compass 
same as 


and find a such that a1 is the 


g¢G and A is out as far as possible on the 


arc. Then draw 4 O, marking the inter- 


ction with the steam pin circle Phis 








April 16, 1903 











gives the exact radial position. Then lay 
off A exactly by setting the steam link 
length off from the radial position. Select 


a point just inside A, which is to give the 


} 


amount of “pull-back,” if to be al 


The latch clearance may be about 


any is 
lowed 
1-32 inch on the arc A’ L’ and the pull 
back should be somewhat less than this 
From this point lay off the steam link 
thus 
extreme position of the 
ly below the 
ag and take I’ m” 
l’ m” off at 
Lm” 


equal to I’ m and draw e” « 


length, exactly determining a, the 


steam-pin, slight 


position 


radial 
equal to it, laying the 


line ‘é about a 30-degree angle 





Draw and draw j' m paral 


Take g e” pel 


pendicular to ag. Then e is the position 


of the steam pin when the steam valve 1s 
open by the lead. Set off the steam link 
length gG from e to E. Then EG should 


be equal to/ L. If it is not, the assumed 


motion does not give the desired amount 


of overtravel and a new trial must be 
made 
FURTHER TRIALS FOR STEAM MECHANISM 


Assume a new value of g slightly nearer 


a if the overtravel was too large, and 


farther away if it was too small, and re 


peat. Repeat the work successively until 
values are found such that EG is nearly 
equal to JL. The line 1m” first drawn 
may of course be used for all of the trials 


ag laid off 


the successive values of 
from /’ so as to meet it 
When a 
obtained, draw radial lines through A, and 
E to A’ and E Lay off the 
ance and lead respectively from 


and £’. B’ (’ 


the points thus obtained is the seal. 


and 


fairly satisfactory solution 1 
latch clear 
full size, 
between 
This 


will usually be found more than sufficient 


The distance 


for safety against leakage. If, however, it 


solution must be 


radial 


is not sufficient, a new 


found in which the not 


position 15s 


reached 


A safe value for seal is 34 inch in small 
engines to 34 inch in large ones. Usually 
the seal turns out too great and there 1s 
no way to reduce it, as the maximum 


angle cannot be increased, nor the radial 
position further exceeded 
The angle at G between link and b« 

crank will of course be safe from the 
method of construction The angle at -1 
should be tested and seen not to be to: 
sharp. It should not be less than 45 de 
grees In most cases it w be found 
considerably on the safe sid Howevet 


if the port width and valve seat bore are 
such that the bell-crank n es throug! 
too great an angle, the angle at 4 may be 
unsafe In this rare event, increase the 
valve seat bore and begin ill over ival 
LOCATION OF STEAM PIN 


Next locate the point c midway betwee 


1 and J The chord « is the distance 
from the topmost point on the steam-y 

circle to the steam pins o either side 
Occasionally this distance becomes s 


hat there 1s no room for 


f the two steam links Phe 





























be increased by 


radius or increasing the steam-pin radius 
the 


very slightly, but will have no other e 


Such changes will 
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hen the motion of the wrist- 


‘sed by placing the eccentric 


1 : + +. 
il position, or connecting 
» the bottom instead of 
~ 
? 
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. a radial p 
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and under their direction by the Novelty 
Iron Works in New York, and the fire 
department of that city was completely 
equipped with them. One of these en 
gines had been sold to the city of Havre, 


nd Mr over with it to test 
publicly on its 


\lr. Amos, 


e great London engi 


Lee had gone 
guaranteed performance 
one of the senior members of 


ieering firm of Eas 


Amos & Sons, went over to Havre 
itness this trial, with a view to the 
lanufacture of the team fire engines 


n London. So it came to pass that at this 
particular time Mr. Lee was in London 
iperintending the first manufacture of his 
engines bv this firm 
\fter our salutation Mr. Lee uid 


First of all I have something to tell you,” 
sefore relating this, | must mention some 
thing that I knew before I sailed \bout 
the time when the cargo of United States 
exhibits started, the well-known Mason 
ind Slidell incident occurred These gen 
tlemen, commiussione! ent by the Con 

fi ck racy to represent their cause before 
European governments, sailed on a British 


vessel flying the British flag his vessel 
was overhauled on the high seas by one 
of our cruiset and the commissioners 
were taken off and brought prisoners to 
New York Mr. Lincoln made haste to 
disavow this illegal proceeding, so singu 
larly inconsistent with our own principles 
if international law, and to make all the 
reparation in his powet But a bitter feel 
ing towards England was then growing in 


ind in a moment of 


th { 


resentment ( 


nited States, 


ongress hastily passed a reso 


lution repealing the law creating the Ex 


hibition Commission and making an appro 


priation for its expenses, and Secretary 
Seward ued a proclamation dissolving 
the commission The vessel carrying the 
exhibits had been gone scarcely more than 
a dav when this action of Congress and 
Mr. Seward surprised the country 


rhe 


mail 


[ now take up Mr. Lee’s narrative 
of this 
steamer, had reached London several days 
Under 


demand the 


news action, carried by a 


before the arrival of the exhibits 


the sure of an urgent 


pre 


Royal Commission confiscated the space 


allotted to the United States and parceled 


it out to British exhibitors. Mr. Holmes 


on his arrival found not a spot in the 
exhibition buildings on which to set his 
foot But he was a man of resource 
Ile we before the mmission with an 
eminent Queen's counsel, who made the 
point it they had received no official no 
tification of any such action by the United 
State Government, but had proceeded on 
1 mere newspaper WOT which they had 
no right do; and ere wa e United 
state nt comm ‘ vith ] cre 
el doa ship f exhibit ind 
hey ist adimit hin 
Phe commissioners yielded most gract 
fully Chevy iid Now, Mr. Holmes 
h \merican spac gor We inot 
r t hat you t there are unoccu 
1 ) ill ovet ‘ xhibitior nd you 
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may take up any of these, and we will un- 
that your shall be 
well placed.”” Upon this Mr. Holmes had 
had able to find 


locations tor every exhibit, except my en 


dertake whole exhibit 


work and been 


gone to 


gine 

‘But only yesterday,” said Mr. Lee, “Mr 
Holmes learned that an engine ordered 
by the commission to drive the British 
exhibit of looms, of which there were thi 
ty-three exhibitors, had been condemned 
by the superintendent of machinery, M1 


and ordered out ot 


Mr. Holme 
Clark and applied fo1 


Kinnear Clark, 
Ile added that 
to M1 


HN 


Daniel 
the 


went dire tly 


building.”’ 


the place for engine, the bed plate of 


which luckily had arrived and was then on 


a truck waiting to be unloaded In an 
wer to Mr. Clark's questions, Mr. Holmes 
had given him his personal assurance that 


and 


| would be there, and engine would 
} 


be there in ample time, would be all 


that he could possibly desire; and on that 


issurance he had got the place for me 
I informed Mr. Lee that I also had got 
omething to tell /irm I then gave him 


looked 
said 


the situation as already related. He 


When I had finished he 


very grave 
‘Well, you are in a hole, sure enough; but 
me, let us get some breakfast, and then 


we will see what Easton & Amos can d 


for you.” After eating my first [English 
mutton chop in a chop-house on_ th 


\Ii lec to thei 
None of the part 
Very soon 


Strand, I accompanied 


vorks in the 


Borough 


ners had vet reached the ofthe: 


Mr. James Easton arrived. Mr. Lee intro 
duced me and told my story. The instant 
he finished Mr. Easton came across the 


room and grasped my hand most cordially 
“That's the kind of pluck I like.” said he; 
\I1 


for you, 


‘we will see you through, Porter; we 


build 
else may 
ed: “We 


here, but it 


whatever 
add 
tape’ 
The r¢ 


me.” 


will this engine 


} 


have to wait Directly he 


have a good deal of ‘red 


won't do in this case 


will be no time to lose Come with 


He then took me through the shops, and 
introduced me to every foreman, telling 
° 


them what he had undertaken to do, and 


gave each of them the same instruction, as 
“My 


with 


will come directly 
Whatever he 
everything 


do 


Porter 
his 


vou 


follows: 


to vou ordet 


wants done, are to leave 


else so far as may be necessary, and 


as possible i 
orders 


senses o1 


as rapidly 
the s¢ 


As] 


h irdly 


liste ned to 


believe My 


tears. Coming on top of the dey mm of 
Mr. Holmes thev near] vercame ( 
Phe sudden relief fror e pressure f 
ixietv wa imost too mucl Phis 
whole-hearted cordiality of the first Eng 
shman I had et gave me a high idk 
tf the people as a whole. which, I am hap 
PV oO V 1 re d nN LT OVE x \ 
n England served-only to increas 
Returning to the oftice ve tound Mz 
TL who said, “Now, Mr. Port: I tl 
Mr. Holmes would like t ee \ Cet 
ting the necessary directions, in due time 
I found mvself in tl Exhibition building 
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on Cromwell Road and in the presence of 


Mr. Holmes, who received me joyfully and 


led me at once to Mr 


Clark's office. As 


he opened the door, Mr. Clark looked up 


from his desk and exclaimed, ‘““Good morn 


ing, Mr 


Porter, 


way 


Holmes, 
“Well,” replied Mr. Holmes, “here is 
and the 
Mr 


where is that engine 


Mi 


engine is here or on 


Clark ked me a number ot 


questions about the engine, and finally how 


many revolutions per minute it was intend 
ed to make. I replied, “One hundred and 
fifty I thought would take his breath 
away With an expression of the greatest 


amazemen 


dred and fifty! B—b—b 


have 


speed as that?” 


with the little 


to satisty 


the matte 
by saying 
here; | 
instantly 


away all that I had come for, but I made 


sign, only asked w 


ploy 


Clark repli d 


revolutions ; 


This he 


usual 


from fifty to sl 


acquie ced 


hundred 


nothing to anybody 


gravitv of 


time since 
ordered to 
I had 


given by 


assumed 


t 


you had 


consider 


in 


speed of 


and 


Mm1\ 


It 


“What, a ht 
Mr. Porte 


with 


he CXC lain ( d 
but 
any experience such a 
[ told him my experience 
which did not seem 


engine 


him at a Finally he closed 
or supposed he had done sO) 
[ cannot allow such a speed 


| decid d 


throw 


it dangerous.’ 


my own mind not to 


hat speed I might em 

\fter a little consideration Mr 
“One hundred and twenty 

that must not be exceeded 
considered a great concession, the 


stationary engines being 
xtvy revolution Ion 
made my plans fe 


fifty 


then 
revolutions, and | 
[ had no idea of t 
iitence It was the 


child that I 


lo or not to do anything 


my 


| Was l had heen 


conception f orders excep! 


elf. If there was any risk, | 


gaily, quite unconscious | 


such daredevil defiance of authority 
would appear to an Englishman. M1: 
Clark showed me my location, and gay 
me an order for my engine bed to be 
brought in immediately, and also othe: 


parts of the engine as soon as they arrived. 


Prucks generally. I was 


in the 


to be 


[ hurry over the time 


crowd about 


told, had to wait 


ten davs for their turn 


unloaded 


of erection. Every 


thing arrived promptly and the whole came 


together 


would 


without a_hitcel 


hitch, as I 


] ¢ 
KHeW It 


} lh 


The flywheel and pulley and ey 


der lagging I had left to be made in Eng 


ind. I was at the works of Easton, Am 
& Sons every morning at 6 o'clocl ind 
laid out the work for the dav I. mad 
he gages for boring he livwhee 1 pul 
ev, which I had now learned how » do 
t adjust d ever\ ne out the ng 
Vsell nd knew \\ Y 
| id uk wit he foremat f 
patter! hop b r est Nick! t 
fel he evlinds ) vered 
FAT l eging ( ITSs¢ 1 
| emarkes It ill ha < ( 
conduct \ e replied, | 
fel 1 know I learned ( 
things I did 1 efor g 
el w the I ng ide a ste 1-piy 
ne para ; 
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up nut, wit 


lead putty 
| had gr 
belt, An 


ver belting asked the privilege 
ng l bel n 1Is¢ 1 mv eng 
vas glad enough t ive him 
e I hardly know wl | 
done Phe videst | glish b 
inche . wid a ble ind ‘ 
from end to end with five ) 
skin lacing Phe le ral 
his lacing ends were uw 
ing then 10 wo ft ind 
through and through with this 
Fine pounding these joints 
nade on the pullevs | g 





1GOo3 
n tong emp ind re 


eat luck in the way 


American exhibitor 


‘d and white 


ft a driving 


of india rub 


of exhibit 


n which | 
do Othe 
| ld have 

s Vere I2 
vn togeth 
Vs if eep 
the knobs of 
ted by ) 
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pected ec engine tf \ n pleces any 
nstat 
It was t e than two minutes afte 
started whe I saw Mr. Clark coming 
from his ce w s watch in s l 
| ee Vi CC TO! him, nd e can 
tf the eng nd watched To! m 
( walking un t and observi 
vervthing et from all poin 
\ He Cl ( t ti re 
te \t ‘ turned ‘ 
x Ce \ , ) o 
1 t “cy 7 + 
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The Farwell Stool Plate Molding Machine. 
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tracts a further correction. In any case, 


such a diagram carefully drawn to what 


ever basis may be selected, will be very 


a wage calculator. 


easy to use as 


In Fig. 2 a curve similar to a curve 


of cube roots in the lower numbers up to 


very 


5 is found by multiplying each number by 


10 and finding the full logarithm. Ten 
times this 1s the vertical at each point 
Thus for double production the log. of 2 

0.301; the log. of 10 times 2 1s 1.301, 
ind this is the ratio of the pay for double 
output to day rate. In Fig. 2 the ratio is 


onverted 


dollar 
IS verv neal 
the 
Phe 


S¢ ror 


the basis of 10 


Such a curve 


into dollars on 
for the day-rate pay 
the 


of 5 


cube-root curve. Thus 


root is 1.71; that of 2 1s 1.26 


cube 
logarithmic curve is a better curve to 
t keeps down the figures above 5 
ind increases those lower down and can 
a sloping base line which 


A 3 in Fig. 2 


be corrected by 


may be itself a curve as at 


\ll business is practically conducted 
ilong curved lines, and not upon straight 
ling Phis not intended to read am 
biguously For example, in all sales a 


larger quantity usually merits a lower price 


ind a man who undertakes to machine so 


Inanyv articles at certain rates will be con 
tent to earn along a sliding scale of some 
ort, for he knows that when extreme 
errors have been fixed on certain pieces 
f work he cannot be employed very long 


it the heavv rate because of the competi 


f the man in the next street. By the 


thmic system he tinds himself getting 


some benetit from the error, vet he makes 


really but small addition as between an 


output of 4 and 5; yet he earns 30 per 


ent. additional by doubling his output. 
Phe 


drawn 


loping line B5, in Fig. 2, is so 


that the vertical at point 1 is cut off 


it So per cent If now used as a base line 


0 the curve as found already, it will re 
ult ina double production, adding 40 per 


cent. to earnings: or it might have been 
drawn parallel with the base line and then 
would have increased the earnings on the 
higher production somewhat less than the 


nerease given by the sloping correction 
used, if 


able to 


\ny drawing-oflice curve may be 


the curve seen to be 


gives 1s 


ve results which everyone agrees will be 
right. What | 


traight-line 


ibout to show 1s that 


Want 
mere “curves” are ipt to 


tempt people to very crooked dealings and 


that the gradually yielding curve tends to 
preserve a balance between contending in 
terests, and while it does not destroy the 
incentive of man to turn out the utmost 
product per square foot of the floor space 


e occupt urges him to do so without 
fear of ; i being made and the sam 
im on t urge him to the point of do 
ng work bevond his powers of accuracy 
proper physical endurance Phe prince 
Ne as that of the sliding scale which has 
icter vell in the coal-mining districts, 
w hie v¢ were fixed for vears by the 
market price of coal, and rike were 
ive tee 
[| ems to Mi sooth does 
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into line with the 


fall 
piece-work and premium-plan argument. 


very effectively 
He states the argument against piece work 
very effectively in his first paragraph, and 
then explains a plan which has the essen- 
tial features of the premium plan, the only 
less and less 


effort to 


difference being that it gives 


of the gain due to increased 


the workman as the output increases. It 
seems to me that this is the opposite of 


equitable. To save the first hour on a 
long job is comparatively easy—it is the 
last hour saved that requires thought, 
effort and ability If there is to be any 
change in the incentive as production 


increases, it seems to me that it should be 
increased rather than diminished 

Except, however, for the situation intro- 
duced by the introduction of new methods, 


the discussion 


is chiefly academic since, 
except when such methods are introduced, 
the extreme rates of increase, extending up 
to fivefold, on which Mr. Booth’s diagrams 
are based,are not experienced. Mr. Booth’s, 


Mr 


to continue the original rate after such a 


like Rowan’s, method makes it feasible 


change in production methods and, as I 


understand him, this is Mr. Rowan’s chief 


claim for his method. In this respect it 
seems to me both gentlemen are wrong 
When new production methods are 


introduced, it is equitable and proper that 


there should be a readjustment of the 
rates. Moreover, after their introduction 
there 1s no good reason why the workman 
should not have the same incentive—that 
is, the same reward for saving an hour 


that he had before, the methods 


of division proposed by 


but by 
these gentlemen 
it is just at this point that the incentive 
begins to fade away 
Mr. Booth’s 
tecting the workman against himself his 
With 


the limit of possible output will be found 


From standpoint of pro- 


plan is fatally defective. one job 


at an increase of 25 cent. over day’s 


per 
work production—the protective feature of 
Mr. Booth’s method having not been ap 
proached. With another job this limit may 


be at an f 100 and 


Increase ¢ per cent. 
under new production meth- 


cent It 


with another, 


ods, at 500 pet 1s clear that no 


curve such as those given can suit any 


its applica 
matter of 


large proportion of cases, and 


} 


will be a 


H.] 


tion to any 


nly.—F. A 


one Case 


ack cle it 


Grinding. 


Hf. Darbyshire, foreman of the univet 
al grinding machine department of the 
\lfred Herbert shops at Coventry, Eng 
land, read a paper recently before th 
Workmen's Institute connected with 
that establishment, on the subject of “The 


Machine 


and its Possibilities 


}) 


Grinding 


The paper is published in The Engineer, 
ind trom its columns we abstract a few 
paragraphs 

Perhaps the most important thing pet 


taining to successful grinding is the ques- 


ind | have often 


ion of 


temperature 
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thought that this may be the reason why 
this method of finishing work is not more 
gives 
unsatisfactory and discouraging re 


popular. Grinding without water 
very 
sults, and it is only within the past few 
this class of machin 


as the 


years that makers of 
ery have done much in this matter, 
revised construction of their machines wil! 
show The late Mr Messrs 


Brown & Sharpe—who were perhaps thx 


Tay lor, of 


pioneers in this thing—told me that thei 


tin ot 


earliest machine had nothing but a 


water below the wheel to catch the dust 
\ sud can over the wheel was an in 
provement, then a very small pump and 


tank. The latest machine I know of holds 


a hogshead of water, and delivers 50 gal 


minute at the 


lons of water per grinding 
point. Messrs. Landis condemn the plat 
of using the same water continuously 


they arguing, with reason, that the wate 
hecomes greasy and dirty, and interfer 
They 


soda tor similar reasons 


with the wheel's efficiency con 


demn the use of 


and advocate a continuous supply fro1 


the public mains. I have certainly got tly 


best 
should 


results from pure, clean water, an: 


never use soda, if it were not for 


fear of rusting the machines. In erinding 


any cylindrical job, dry, it will be found 


that its axis is constantly changing, and 


heavier cuts are taken, it will appear t 


be, and in fact is, out of truth to a mort 
or less extent, from the fact that at the 
grinding point the heat is the greatest 
ind is constantly varying, and it will 
found impossible to get a true job unles 


Hollow 


aggravat 


means are taken to equalize it 
spindles and other tubes only 


there 1s less 


\ good Streat 


the trouble, as mass to ab 


sorb the heat generated 


of water will always cure this, except 
the case of tubes thin in section, when 
is often found necessary to fill them and 
plug the ends As an illustration of tubs 
grinding, you may imagine a tube witl 


oval hole, measuring 4 inches diametet 
bore, say, 34% and 334 inches. If ground 
without filling with water, it will prob 
ably measure .0005 oval on the outsid 
the smaller place being at right angles 
the smaller diameter of bore. My opimior 
is so strong on these points that IT dar 
venture to assert that it 1s an impossibilit 
to get round and true work without wate: 
\dded to that, the production is as thre 
or four is to one against the dry machin 
Straightening hardened wot | \ 
found is generally a waste of time \ 
nay. by heating to a temperature t 
ot hot enough to ften, be vk 
true the job that it will clear p tot 
ished dimensions, but it will almo 
tainly go back. although it may be we 
atte! I have seen cases that would 1 
trate this in work from firms whose rep 
tation 1S above question It eem t 
the best thing to soften, straighten 
then reharden In soft work y 
the same trouble in a lesser deg 19 
he distortion seems to depend mucl ni 


























\pr I¢ OO? 
the previous machining, It may seem almost 
neredible, but it is a fact that work that 
comes from the bar lathe frequently give 
more trouble than w done on cet 
It has been suggested that in the bar lathe 
Ie \ educt cing e rule there 
rt the ime apparel nec A 
tock before turning nd. th i 
grinding aw ( | n left bv the 
( s the prt ( tort 1 deve Pp 
If t] the ( sf \\ d ~ 1 Lo \ 
that ! uld traight before ec 
nencing to tu \s | d before, I d 
not re know the re . 7. a 
hat it 1s good t for discusst 
Xperiment \ shaft that | sprung d 
ne turning and then been straightened 
vill resume s bent form again more « 
ess afte slight reduction has been made 
it is good plan to first spring ove! 
the opposite way, and then straighten it 
It will be tound that in the majority ot 
cases it will remain straight if this has 
been done 
It should never be imagined for a mo 
ient that grinding a job is a guarantee of 
ts quality As a rule, a sample of ground 
work looks very nice with its clear, sharp 
irners, and uniformity of finish, it looks 
ust as pretty when .oor inch below’ s 
You ca poil work a grinding n 
hine s well as any other machin \ 
want of thought, which is the usual re 
on for rap, and the an at the wheel 1 
ometimes an ‘absent-t ded beggar 
ve often heard the expression, ‘Oh 
. ght ts bee ground, which 1s 
paving the grind compliment he does 
Tie Vay ce CTV ¢ I ] iv¢ tis he ra t 
( ()] t good enough; it’s got t 
« ground. Now I do not want to prea 
ermon, and commence by saying that 
elessness in one thing leads to carel 
( othe ut | W Say that the 
urner can ease the grinder in many way 
hat will e quite ah a? oe 
[I have tried to show that an ex few 
1 sands do not matte mu but goo 
cente! re indispensable nd those wit 
ut broke1 drills 11 ire ( eS 
[In this matter of good centers, we might 
dd that very in 1 ed educatiu 
proportionately England thar ere 
wht to be obvious that it 1s useless t 
provide accuracy in the spindle bearing 
nd movements of grinder or lathe and 
then provide centers for the machine an 
1 e work which do 1 fit each other at 
d whicl , ossibly ntait 
( xis of t n from the vit 
ng ‘ d ot enters s 
L \ engineers believe not nly 
wide known possible all the t 
! 1 details of their manufactures, a pra 
f ZK shall eventual é mpelled t 
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I WORCESTEI N\ 
ng observe d ng ed ¢ ¢ 
r G tt 
dive 1 su 
heir weak poit Foe 
Syste! nd t ) 
other 1 t 
the re e! { \) N 
\\V nt t 1 1 
one or two \ | 
obse ved (nie ( \\ L « 
tered ed t ( | I t 
K-1 3-91 vm licated t 
K, of the 1 ne e drawe 2 
whicl t was frie I l e nul ( Ot. ot 
the drawing that cla xperien I 1 
showed, among the 1 ts of tl vst Q \\ 
that there wet Th { Ss mad t t 
drawing numbers so that when cabine 
and drawers had been fitted up for the t « 1 « ving 
ditterent classes ot LC nes and the sec Vste t 
tions tleres nd drawers numbered cy \ g 
there were ny dr: Ving 1) cle in one thre t \ v 
clas and tew ! iny I some ot the ( Q ‘ i 
others: so that some sections soon filled ( ( ( tind 
up and over. while others had mu g t ' 
unused room or were perhaps empty het | B ‘ 
when more ro be ect ry in any ( t v f rt 
one sectiol e ext ved c r 
ng a e number of drawe eu 1 | 
renumbering em, perhap ) The Cl () 
schem I elastin ad ny Cl re 1 ( I ( Oo 
ment tt ‘ il] for or ey l re irrang ad \ ‘ 
ment ! have heard etter 1 num g S 
systen rong lavores wl 
te! ind ite the ( ot 1 ( I ‘ te ’ R 
drawing and its corresponding fi gy ‘ 
O1 Ch scheme |! e sal tault oo t 
the on ist mentioncé 1g ‘ \ 
degres It has twice tl ibility t ( ‘ 
take that single number nad «¢ yn c ‘ 
1)¢ ence ] s} Wi that ( g ! ( ( 
ikelihood of mistakes every drav 
i rep ited with ditterent etters I ] \ | ’ 
nd Ji sound nd ) I ( nd t (, Cre 
K2 d B2 and D2 and G:z d ind ft 1] ( 
at mat 1 take eccur wit either a 3 I . ( 
numbe etter at nu r index ) ! | 
so more « plex and not conve! f | 1] 
ent for e1 or t ( ple numl I ! { f HH ' (| 
index. M ving ( the first HT ' 
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201, 


e numb 


Ii¢ eco! 
of sn 
label 
1 make 
In ordi 
(x) pel 


on standard sheets, so t 
lrawers need partitions 


dex 


should 


date 


a nice 


* cent 


\ \slI FOR | 

t med ely for the smaller 
cet itty standard e o1 
e or 200 quarter size drawings 
cal numbers for the contents 
r. Supposing the fi drawet 
for 50 standard size tracings 
nd for 50 half size and 100 
e and the next for standard 
would then mark the drawers 
51, 301, 351, 401, ete. The 
rs, 51, 101, 151, might be shown 
1 drawer, but in practice they 
tl] value. Stamped brass or 


holders for holding a number 


the draw 


on 


appearance 
nary engineering practice prob 
of the « made 
of the 
The number in 


the 


rawings 
hat few 


after the number, 


the 


give, 


and name of draftsman 


for 
ING DI N 
vid nside thr indard sheet 1 
gx6-inch cove hown in the tion oft 
at d Wel rece rv to keep t cings 
from rising over the ck of the drawer 
Phe di f the drawer may b ; in 
hu nd dov ed the front. Som 
engines nake a_ practice f destroying 
i tracing from which perhaps one or two 
pr have bee el out, and giving the 
une number to a new drawing which 
ipersedes the first on his practice is 
almost certain to result in expensive and 
troublesome mistakes. It is unsafe to send 
out prints from a new drawing having the 
same number unless a correct record of 
prints has been kept and it is certain that 


Id drawing have been 
then | 


» give the new 


ull prints from the ¢ 


destroyed. Even do not consider it 


safe or wise te drawing the 


rr 
same old one and destroy 


First, 


number as the 


the original tracing, for two reasons 





hie wing cide 1 5 
g t ( 8) \ Lo 
Work 
\M[r. Vauelain gener iperi 
lent of the wo \\ y Ireig 
itor vhich ped 
oors to take on an l |i 1 \ ru 
I he estab hment I bad WOrkKI1¢ 
using the ele tor unles e\ id a heavy 
ilv laden wheelbarrow Tr] 1 ha 
ne; so Mr. Vat 1 accosted him, say 
, 


g: “Don't you kn 


Lit wed to 


ride on this elevator without a 
wheelbarrow Sure, and where’s you 
wheelbarrow responded Mike, not at a 
abashed. ‘Why, I am the general super 
intendent,”’ exclaimed Mr. Vauclain. Very 
confidentially the old son of Erin leaned 
toward him and said, in a_ patronizing 


manner: “Then ye’ve got a blamed good 
job and ye'd better hould on to it.” 


Philadelphia Ledge 
This the 


t & 
Sharpe Works, in Providence, t 


an 


reminds us that at Brown 


here its 
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Warped Celluloid Triangles. 


Drawing Gear Teeth—Keeping Drawings Clean 
One Way to Make Blueprints. 
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Photographing of Drawings. 
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am photographing all our machines same time, and usually the roll 1s about 


and drawings with a 5x7 camera with a 200 feet long. 


rectilinear lens, and we are satisfied with The blanking die is made as at Fig. 2 
the result CHas. NUSSBAUM is usually about 3¢ inch thick to insure 

Nanevy, France uniform hardness throughout, is worked 
[Of the two print ent by our corre out with barely any taper at all and 1 
pol \ | much the bette il] o rr o_o 2. > 
ne he drawing being brought out in a f c ( “1 
, early. —Ed. | ) 4 ¢ { ‘ 

C me ae a lomnn i 


Stamping Medals. 
Editor American Machinist } ( 





[ have read with interest Mr. Wood \ = ( . 
worth’s article Coining at the New Mint A 
at Philadelphia,” at page 56 It leaves FIG. 3. APPEARANCE OF SCRAP 
quite considerable to the imagination of 


; , 
tustened to the die-block with screws and 
the reader as to how the various coins are ; : 

; dowel-pins The punches (except the 
made, the tools used for the same, ete. It 
; small pertorating punches) are left soft 
ha not been my pleasure to have been 


| -» 


and fastened in the usual way in a steel 
ECE CEs OOCK OF Oite and tastened to the punch 
holder with screws and dowel-pins. The 
common spring stripper 1s used, attached 
to the punch, leaving the die perfectly 
clear with only the guides for stock and 
scrap, Fig. 3. 

he press was an ordinary No. 1g Bliss 
equipped with a ratchet feed roll (single 
plan), operated from the crank shaft 
“home made,” casy to adjust for the vari 
Gus sizes and usually blanked about 175, 
ooo a day. The blanks were then dipped 


cleaned of all dirt and oil and sent 





embossing department, which consisted ot 


several presscs 








Considerable trouble was experienced at 
the start to overcome the wear, and espe 


t 
G. I. SAMPLES OF MEDAI . 
he cially the sinking, by the continual com 


A > PPK 71 if ¢ . ] ~hk ‘ th has ot 
employed by the government in this pat pression of the die-block at the base ot 


ticular line of business, but it puts me in | 


mind of several years when I was em , | 


ployed as toolmaker by a concern. that 





makes a specialty of all kinds of small 








medallions, especially those used through 


out the world by the Catholic Church, and 


of which | send you several samples that | 
[ had at home They are made of alum \ 








inum, brass, copper, gold and silver, as Z| 


occasion requires, and may come under 
, FIG. 4. CENTER BLOCK OF DIE BOLSTER 
the same category as coins, as similar ma 


chinery and tools are used in their pro oe 


each die, and after considerable exper 


duction menting the die bolster was made of ste 
bored to take a hardened and ground steel 
_— center with five steps, as Fig. 4, which 
* i | proved satisfactory in every respect 
a 


ua : i= 
¢ } The dies (two for each medallion) wer 
| 
| 














made of the very finest hammered tool 

( , . 
\ ) | steel, were when finished 15¢ inches diam 

( ~ | * 

eter by 134 inches long over all, and wer 
( made as follows: The bar was cut int 
: picces 17g inches long, faced off perfectly 
flat on the bottom end, the other end 
Guide piece fer stock slightly raised toward the center and 
i —— highly polished, after which it was ready 
American Machinist . o 

FIG. 2. BLANKING DIt tor the impression 
Phe “hub” is made very shallow, e1 
\\ will take the most common or” graved by hand‘and carefully hardened 
calloped” style,as in the half-tone, Fig. 1, after which it is sunk into the die the fu 
mostly made of aluminum, but sometimes depth This was formerly done in_ the 
of silver or gold The aluminum used drop hammer, but it never proved entirely 
for this style 1s rolled just wide enough © satisfactory, because of the inability, when 


to blank two rows and perforate at the striking several blows, of keeping the bot- 


tom of the 
was finally ¢ 
embossing, 
three blows, 


cesstuliy 


lpressit 


lone 
and 


ane 





n perfectly flat it 


in the same press as the 


done cold, usually ir 


1 always turned out su 


\fter the full impression wa ide tl 
die was carefully chucked in pecial de 
VICE 1] ade fou all \) al Sty ll d 1 ed 
back on both sides of the face to 10u 
der j inch deep, as Fig. 5 ling thie 
impression exactly int ente ite 
which the die was n 1 ed in n inde 
pendent jaw chuck and the face or bottor 
of the impress et pertectly square d 
central, regardless ot e wall f the dre 

















| 
| 
ea | 
. | 
| 
FIG FIG 
Ait da 
EMBOSSING PLUG OF DIT 
Wa turned to size caurertully I 
which the two high point ft the ov 
the face were turne ick te houlder 
which left a raised t milar in shape 
to Fig. 6, when the die was practically 
ready to he S( illoped,’ whi | scallop 
ing’ was worked back to tl houlder 
perfectly straight, leaving a fillet at 
the shoulder, sized with a templet, Fig. 7 
ind the edges of the face ightly sunded 
so that the medallion when finished had 
what we called a “raised” edg 
The cond of the ¢ previo eld it 
ie 
a 
( 
\ 
an v 
\tl } 
tile chu Wa the: turn d 
ength in a specia OSS”) 
\ groove was then milled in the wall 
central and straight with the figure nd 
piece fitted embossing the 
ear or lug d fastened with a screw an 
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Regulating Atmospheric Temperature and Hu 
midity 


vf 
bh clita \irpie t 





S62 
know how bad it is to let the temperature 
get too high. If it gets up to, say, 8o de 
grees the work bound to. suffer rhe 
men get lazy and listless, and through no 
fault of their own less work is turned out 
with more discomfort. When this effect 


is discovered of course we shut off the 


steam, and perhaps open the window 


take other means of reducing the tempera 


to a irkable level Now, why 
pos 
summer temp ratures 


Of 


ture more we 


not b sible to control the 


should it 


when they get too 


high ? course it is n possible 


enough, but the question st remains 


than it 


1 
I 


WII 


whether it will not cost 
to. This 


day be settied in favor of complete 


comes we lay expect 


atmo 


pheric control. In our winter heating ex 


periences it ® generally found that in dif 


ferent departments of the works different 


temperatures are desirable, the pattern 


shop, for instance, naturally requiring a 


temperature considerably higher than the 


blacksmith shop, where more violent 


physical exertion is the habit. Why not 
take the pains to secure to each just what 
is best for it? 

Besides the reduction of the air tem 
peratures when too high, the humidity 
perhaps requires still more correction for 


a large portion of the year, and especially 


near the seaboard. Much discomfort and 


inefficiency and many actual temporary 
breakdowns of the human system result 
from the summer conditions which have 


hitherto been considered beyond human 


control. Happily, the hitherto unthought 
of is now becoming possible and 


able The 


pheric control is largely available for both 


practic 


same apparatus for atmos 


summer and winter conditions, at least 
the circulatory part of the apparatus and 
the rest of it need not be costly If it is 


too early in the day to be getting things 


down as fine as this for the shop, it cet 
tainly is not so for, say, laboratories and 
hospitals to begin with, and then we can 
look for a rapid extension of the condi 
tions of health, comfort and efficiency to 
hotels and houses of the better class, and 
after them the luxury of precise atmos 
pheric conditions all the vear round, once 
established as a standard, may be ex 


pected to b 
tended It 
that the means 


continually more widely ex 


certainly is high time, now 


are all provided, to begin 


tO insist upon getting our air to breathe 


nearly the correct tempera 
thre 


as pure and as 


ture as we expect to water we 


get 


drink PecUMSEH SWIFT 


Burning on a Casting. 
American Machinist: 
Mr 


about 


editor 


| was interested in Pecumseh 


Swift’s letter at page 413, “Carving 
Sand.” He 


dry might do many things in the way of 


suggests that we in the foun 


without special cases 


Much 


Ss already done 


casting patterns in 
by the exercise of a little ingenuity 
m the sand-carving line 
We often give 


to a molder and find that when it 


in the founrry a pattern 


is drawn 


AMERICAN MACHINIST 
trom the mold the molder has to build up 


and mend and then must be a good carver 


to form the mold to its proper shape, 
carrying the lines and curves in his head 
with considerable accuracy in order to 


produce a satisfactory casting. In the case 


of the rod which Mr. Swift had to do 
with, | would suggest that it might have 
heen “burned” together, and I will de 
cribe the process 

We take the two pieces oO thie od and 

the end of each piece we cut a groove 
is shown at a, Fig. 1.; so that when the 
wo broken ends are butted together we 
ive hole running through the rod some 
, inch acros If we had plenty of time 
[ should have the flask taken to the car 
penter shop and with it the plain mold 
board, and have four rests + x for the rod 


If short on time, I should 


put on the board 


have four pieces sawed off, say, 3 and 3% 
inches high, and tacked on to the board 
[wo pieces of 4x4 or 5 inches are laid 
on the tloor and leveled to raise the flask 


Che board is next placed on them, the 
cleats on the board crossing the 4x4-inch 
Phe i l the 


the 


broken casting is laid on rests, 


break 1s butted toget he r. wedges be 


ing pushed under the casting on the rests, 


\« 


| | 
wis 
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fake a piece of sheet iron and clay 
wash it after bending it to form spout / 
Place pig iron with the ends resting on 
the sheet iron across the flask with short 
piece between at the back and build in 
sand to form a ftlow-off, so that the iron 
will run down spout / into the ladle. the 
sand being held to the sheet iron by clay 
wash I have used a ring of cast iron 
thove the pig iron for a runner box with 
t basin formed t the top of pouring gate 
I Cut around the pouring gate A and 
Now out the runner clean; also around the 

w-ott J/ Remove the gatesticl ind 
veight the cope or use mps 


bove near the cupola. When 


et enough men with single 


the a 
ready to pour, 


hand ladles keep a stream of iron wi/tle 


going down the pouring sprue or gat 
Be sure and have it skimmed clean 
have the first ladle white hot and the rest 


When 


move it and replace w 


the ladle VW is full, re 
ith another You 
can stop pouring long enough at 


If there is 


the same 


his stage 


any doubt or delay while tl 


ladle is out, pour ina little. Bring up th 


1 


ther ladle, throw some sand over the iror 
in the bottom of the pit, and set the ladl 
mn it 














= 








thus bringing them im line. the board 
beveled across each end \ straight-edac 
is used on the side and the top of the 
broken casting to true it in position \ 
little cotton waste is put in the hole in the 


casting to keep out the sand. The nowel 


or drag is laid on and the sand is carefully 


rammed around the casting, not very hard, 
where the break 1s. When done, try with 
the straight-ede Scratch out the sand 
under where the break 1s and remove the 
waste underneath. Place the horn sprue 
Bin position and make parting to lines 
EG back to 2). Put on the cope, re 
move the waste on top, put in gate-stick 
IT, also PAte stick A having it come down 
on to the horn sprue B. Ram up and re 
move the cope (cope rammed back to thr 
dotted bar /)) Draw out the gate-sticks 
slightly chamfer off the edge next to the 
casting, remove the horn gate and, with 
blowers, blow through the horn sprue or 


gate, so that it is clear and clean through 
the gate and up through the hole in the 


casting Replace the gatesticks 1n 


but 


sand around 


leave them up 


them at the top of the cope 


so that they will not slide down 


the 


cope 






me an 


Phe reason tor L\ ey the basin oO poul 
nto at the top of the pouring gate AK being 
much higher than the top of gate // 
up which the iron thows off into ladle 1/ 
s that the iron shall tlow quickly and fre 
\ If there s inv stagna n the 
start, good-by job Have the basin 


pour into high enough above the fl 
' 


so that the iron will be forced throug! 
quickly In most cases where a f re has 
been made in a burning job, unl the tro1 


und that the pour 
1 enough above the 
ind | 


ind, the 


b of above k 


thie 


than a rot 


lat part running lengthways of the casting 
rr oacross the break, but remember that the 
overtlow must be in- proportions the 
ne 

\ gentleman came to a foundry whi 
[ formerly had charge of with a broken 
crank It was a double crank standing 


quartering, Could I do; 


Yes, burn it! One end was broken off 
some 4 inches in. We burned In nk 
three weeks he was back again: it was 
broken in another place, and we burned 
that I have seer a lot of burning robs, 
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but | never knew 


1 


to break where 


Regarding t 


M, we carry 
so when the 
Lost to ¢ xceed 


3 


ot 
burned « 


he 


unning 


Kditor Ameri \l 

Phe artich r. \ 
385, giving a method 
approximate ¢ e. 4 
od | have used f ‘ 
within certain re 
proxi ti to th 
may not be new, it 
your re idet 

Referring to the en 
is the minor and 
Taking the differences 


CONSTRUG 


rie 


IN OF 


O B as the diameter of t 


1 tangent t 

pet 
OC at points / 
Phe 


irom Vv 


and erect a 


circle A 
centers 
drawn with the 


Monthly Meeting of the A. S. M. E. 


/] mpd 
pend ilar 
Ff and G 
points 
vhich th 


radi 


a rob prope rly 


very 


neal 
nt 

t { \\V 

Ve 

po 
Pat 


Pich 


cess of Brazing Cast Iron. 


Owing, pr 


stormy weather, the at 
ular monthly meeting 
Society ol Mec ani 
on Tuesday \pr "7 
hous 12 West Thi 
York, wa omewhat s1 
There w: however, co 
displayed in the pape 
“The Pich Proces f 
Iron”: in further inf 
Mr. J. S. L. Alexand 
Brazing Company, of P 
company controls the p 
try; and in the actual o 
ing by this process, app 
specially fitted up tor 
means of which a couple 
iron pocimie? were ) 


cussion which followed 


paper 


burned 
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The Inventor and the Man. 
anv of 
Mr. Chas. 7 


iring in our col 


lI 


icering 


se who have read the 


eng! 
reminiscences of 
which are 


Porter appr 


umns will need no urging to continue 
reading of them, installment 
il lly tor its own perusal anc 


1 
| lhe 
i} 


which appears 


as eacn 


1 whets the 
portion of the nat 


p! 


ippe tite Tor more 


rative mm our esent 1sst 


however, seems to demand Ti il notice 
bv reason 7 he remarkable series Ot 
events related. It 1s imple and straight 
forward and unpretentious as it Is) pos 
ible to imagine, but it tells of one of the 
most wondertul achievements within our 
knowledge There are those, perhaps 
who will see in it only the triumph of the 


enginee! and 


In conceiving and perfecting 


installing with complete success the high 
peed engine ut to us it 1s the success 
ind umiph of thre ire than of the 
engineer, and for this reason it 1s of as 
deep interest to one who without the 
lightest technical know edge as to those 


most deeply engaged in mechanics and en 
ind mechanical pre 
| 


gineering Invention 


here it ther hest 


oO 


form ire in this instance overshadowed 
by perseverance and pluck Che inven 
tion and the alihtyv to construct might 
have been all there, and vet in the hands 
of some other inventors, perhaps as great 


the 


come 


business obstacles that were to be overt 


might have indefinitely postponed 
the development of the high-speed engine 


Che 
the 


another enforcement of 


the 


narrative 1s 
that 
something more, 


successful inventor 


‘ 
esson 
must be and indeed much 


more, than an inventor merely 


Trusts and Patents. 
William Stanley has written a letter to 
the Springfield (Mass.) Republican, 


letter he gives some of the methods 


in 
which 
of the trusts in handling patents, and we 
P follows: 


quote from it as 
“The industrial trusts now regularly 
employ, on salary or by retainers, bureaus 


To 


proble m of 


known as boards of patent control 


these boards is intrusted the 


controlling the arts, by means of patents 


They are expected to purchase such pat 


they deem expedient, to manufac 


others they think necessarv, to 


up ‘fresh lines of patents’ where 


with to assail competitors, to bring suits 


infringers, real or ind 


1! 
generally to 


against Mnagina©ryv, 


operate an offensive patent 


campaign against competition 

No more pernicious system of control 
ing trade has ever been devised, and none 
hat is in realitv as fat to th ilue of 
onest patents, whether ev b mwwned by 
the trusts or their competitors To spea 
plainly, these patent bureaus pursue an or 


ed 


the 


1 1 : 
ganz oObpdtain illegal 


fro 


effort to support 


m United States courts Chey, too, 


often endeavor to restrict trade by means 


of dishonest patents, obtained in various 
ways from the Patent Office, for the speci 
fic purpose of controlling an art long dis 
closed to the publ c, and consequently free 


pays 








\pril rf ) 
Phe trust patent bureaus are ( ned 
in litigation directed against their compet! 
tors. They endeavor to weaken compet 
ion by exhausting the resources of the 
pponents in costly legal proceedings, pro 
ecutions brought under questionable pat 
ents, and sustained by expert witnesse 
who are simply the sa ed testific ft tl 
t 
‘\ few vears ago an important adv 
was made in a well-know1 I] 
ention employed new and specialized m 
1m and the application of newly di 
overed data and tac Shortly after tl 
nventor had = successfully pleted 1 
working system he demonstrated eto 
t number of trust officials, plainly deseril 
ing its operation and pointi ng o ts far 
eaching possibilities The trust procees 
ed as follows First their attorneys dre 
up a patent specification, cleverly disguise 
as a ‘blanket patent, to covel the iT 
broad lines, and then sent it by spe 
messenger to Europe » find an invents 
sign it \fter a little preliminary 
the messenger returned with the documet 
duly executed. The pax were then ce 
livered to a second trusted attorney, wh 


vas instructed get it through the Pater 
Office The Patent Office was presumab 
onest, but of course ignorant of the 
condition, and in a very short time grant 
the patent . 

‘Here, then, was a patent that cost le 
trust a few thousand dollars, signed, sealed 
and delivered, upon which the trust pt 
ceeded to issue new stock to the amount 
of several million dollars, a patent that o 

face was genuine, but in reality was t 
grossest fraud 

‘To keep the real inventor from making 
trouble the trust allowed him a small pit 
tance, kept its spies about him, copied h 
private papers, bribed his servants, spok 
of him as untrustworthy, irresponsibl 
and generally cast stones at him. But 
this case justice to the public it least Va 
done Phe United States Circuit Court 
the first hearing brought under the fraud 
lent patent disqualitied it, althoug! Nl ¢ 
tire ignorance of real history 

‘We may well consider whethet sv 
an attempt to restr trade, and whetl 

1 ittempts Kelyv t S ulate I 
ention by holding ward 
to inventors 
“One more example will 1 ite a 
heroic and more common trust tricl r 
United States Patent Ga ( ldenly di 
lose he SSUt I | it g 
importa vent ! he tt 
ene ‘ie ey = 
from Wa gtor d decic ay 
pure . Ss inven made, couple 
with some stateme he effect that 
t thre st’s ent rt ed 1 
! r ( befor Now, u 
( e invent ells the pate hen 
here, he may | biectes » tl follow 
g coer First tie erved 
: the United S P Onc 
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t ta gh this patent wi issued ‘ 
m) an interference been declared 
etween his patent al ew applicatior 
Testimony is thet to the dat 
f invention clain partic lt 
] probability the nventor proves h 
priority, and the « ending application 1s 
dismissed le important 
part me the st ( re now 
Nl posse . i ‘ ¢ sworn dates 
of invertion, b f whi not g 
\nother applic m signed nother ay 

cant put int terference with hin 
\gain the date f in tion are give 
nd the ventor now 1 es that he | 
hard fight tor s patent on his hand 
Festimony 1s taken (the trust does not ap 
peal n the matter T ¢ irse) in 
nterterencs drag { y mmetime Tol 
vears. Occasio1 the inventor 1 sited 
by the trust representatives, and sugges 


1 1 11 1 


he sell o1 are given 


g im in 
In 


gg out ot 
for a trifle and finds himself im 


poverished and unknow1 


Mr Stanley remedies 


proposes as fi 
such conditions the limitation of patents to 
thos« which clearly disclose nvention and 
refusing patents for so-called tributary o1 


subsidiary improvements; the employment 


of expert witnesses by the courts and 
having them give their testimony in_ the 
court, acting rather as advisers to the 
court than as employees of litigants, and 
the strict enforcement of the laws applica 
ble to conspiracy to injure an individual 


unnecessary litigation 


such modification of the 


ver the coercion methods 


Phe fact is, however, that unfair and 
dishonest methods of dealing with invet 
tors were used long enough before trust 
were invented, though of course trust 
have naturally perres ed hese me ods 
ome Cas¢ 


An 


oO 
£” ¢ 


an invention ( fered fo ( 
During the conversation with him the con 
pany’s expert was called in t ew the 
del, and I Wa ul lers ) i the 
vention, thoug] crude for \ in 
ortant and that it could not properly be 
gnored. Jid t concern, with an abut 
nee of money, offer to pay fair price 
rr oth Inventior By 1 meat lt 
:pted an entirely different cours [ 
entor W requested to ¢ ig it 
two or three days and inf ed that, 1 
be ed ac ding t he appoint 
Phe ervening time d been used 
1 ( ty king of a model embodying 
ntio1 | de \\ then Cov 
ther things dont hen dai the 
ppearance of age nd whe he invents 
eturned this model w b ol 
hown to him with the declaration that it 
had been made I the experiment de 
partment of this factory vears before. By 
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betore rust were invented 
to show that rascality not t 
1 f the trusts and that they 
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Free Expert Engineering by the Russian Method 
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boat would be able, by following the same 
channel, to make its trips throughout the 
winter without interruption. 

That (the first) fall the 
its auxiliary were both put out of 


“ice-breaker” 
and 
business in November, before the ice was 

month old, and did not make any trips 
until the spring. 
go out until about June 1 and through 


late next The ice does 


long winter the 40-mile trip across 
the lake had to be made over the ice in 
dl The second winter, ditto. I have 
not received positive information in regard 

third (present) winter, but I believe 
ire using sled 


wal to fill this gap made by Lak« 


the transportation as 


Baikal 
Siberian railway line 


Russia. 


It remains to be seen what the 
Hic will do with Mr. Verner’s plan 
ether, in case they attempt to use 
en vir efforts will be crowned with 
If the suspicions aroused by the report 


erem referred to should prove to be well 
hould be 


be on 


unded, the alarm sounded so 


Ir engineers their guard 


may 


11 
| 


ow themselves to be tempted to 


valuable time and hard-earned cash 


experience to the charitable purpose 


ipplying Russia with gratuitous engi 


hneermyg service from my own knowledge 
| 


Xussians and their methods | should 


1 tive 


itate to put data of any value in thei 


hands unless they would first put up the 


usite cash in this country It they 


uld comply with this demand, | would 


not care to enter Russia to discuss the 


fect without a suitable guarantee 


igainst trumped-up charges and detention, 


they could easily make one feel glad to 


refund advanced payments for the privi 


ege of being allowed to depart from the 


Than’ Cuas. W. Barnary 


New York City 
Some New Things. 


ASTING STEEL EMBOSSING DIES 


\ patent has recently been granted tort 








iking embossing dies by the method 
hown, which consists briefly of a metalli 
G 
| } 
_ f 
Al 
B 
> t 
MAKING STEEL EMBOSSING DIES 


mold which ts made in sections as shown 
lhe portion C is of a non-conducting ma 
terial, and after the melted steel has been 


poured in at /, a plunger, which the in 


ventors call a “‘patrix,” is pressed down 
through the opening at the top. 
rix is made of bronze, and on its face is 


This pat 
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an impression corresponding to the work 
to be produced in the die. The high heat- 
conductivity of the bronze results in the 
face of the die being quickly chilled, while 
the bronze 


at the time it 


from being melted, and as this patent has 


same prevents 


been issued to men who reside in_ the 


heart of the jewelry industry, we presume 


it has been tried and found to work su 


cessfully 
FRICTION TAPPING DEVICE 

In this device the tap 1s held in socket D 
by two steel keys (not) shown). The 
cket or holder has a taper shank extend 
nye mto the body | and 1 held in place 
cap B Sufficient friction is created 
b fiber washers, placed between the body 


ind holder, to drive the tap; but if. the 

















» strikes the bottom of the hole before 
‘ pindle is reversed, the holder is 
d to slip and so prevent the tap from 
ng. The friction necessary | 
som 
} 
y 
- 
FRICTION TAPPING DEVICE 
ing different sizes of taps is obtaimed by 
adjusting cap B, a locking nut C holding 
this in place after it is properly adjusted 
This device is made by the Whitney Man 


tfacturing Company, of Hartford, Conn., 


ig@ned to fit ther 


IMPROVED RATCHET AND PAWI 


Phe cuts herewith are reproduced trom 
The English Mechant 
device of the coaster brake type callec 


wheel.” It is said 


and illustrate a 
new 


“the micrometer free 


to have had a prolonged test and to owe 


its success to the fact that its action 1s 


entirely automatic and that no springs are 
shows the extreme point 
| 


required, Fig. 1 
| 


of the tooth engaging with the pawl, which 


position evidently cannot be maintained, 


as the driving action, puts a twofold pres 
sure on the pawl, as indicated by the lines 
and it slides into the full driving position 


Fig. 2, which shows the 


as in Fig. 4. In 
first movement, one end of the pawl has 


down first while the other end ts 


gone 
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still engaged with the driving face of the 
tooth. In Fig. 3 the the 
pawl has gone down to the bottom of the 
tooth, this 
position in the act of driving, while a little 
the 
The 


other end of 


and it is always brought to 


further advance brings the pawl to 


completed driving position of Fig. 4 


es od ee 


ase lam 


Fi¢ Fl 
3 bs 
IPROVED RATCHET MOVEMEN 
v angle which contacts with the pawl 
, ae é 
m the reversal of the motion of the inne1 
vheel immediately lifts the pawl free 
This device is made by the Micrometer 


Engineering Company, Coventry, England 


Technical Publications. 


Kinematics of Machines.” By R. J. Dur 
ley 379 6xg-inch pages fully illustrat 
ed. John Wiley & Sons, New York; 


Chapman & Hall, London. Price, $4.00 
Professor Reuleaux has apparently de 


termined for all time the fundamental 
rate, the fundamental 


The 


present book is based on Reuleaux’s meth 


methods, or, at any 


conceptions of kinematic analysis 


ods, but in some directions extends the 


inalysis materially beyond what was done 
! 


vy Reuleaux. The analysis is essentially 


graphical, but some mathematics 1s never 


theless found necessary The book will 
he found to be of decided interest to all 
tudents of mechanism as a science 

klements of Steam Engineering.” By 


Greene and § 


H. W. Spangler, A. M 
M. Marshall. . 275 


og 


pages, with 
John Wiley & Sons, 


Price, $3 


Ox9-inch 


~ 


273 illustrations 
New York 


This is a descriptive book intended 


text 


for first-year engineering students, its ob 


with the 
Some 


rect being to familiarize them 


various elements of steam plants 


portions are exceedingly elementary, and 
mind the limitations of high 


students It 


bring to 


schoo] engineermg 


h VS as 


does seem a little incongruous that it 
should be necessary to include in a uni 
versity course of instruction descriptions 


1 


of monkey wrenches and pipe fittings, al 
a whole contains much 
walk of life 


though the book as 


from 


that few students any 
could have acquired by observation. As 


a preliminary outline of the machinery 


which naturally receives a large amount 
ot detailed analysis during the later years 
of a college course, the book should serve 


a very useful purpos« 
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\xel Hansen Moller, 


Copenhagen, Denmark, 


country for the purpose 
agencies in Scandinavii 


tools and agricultural machinery 
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is in a position to furnish all gt ini 
SIZE of crucible and open-hearth steel 
whether hammered or rolled The selling 


agents of the company are Messrs. D. I 
Gautier & Co., of No. 32 Cliff street, New 


York city, t whom all corresp ndenes 
hould be addressed 

The English Steam Wagon Company 
was recently formed to take over the in 
terests of the Mytholm Steam Wagon 


Yorkshire, 


the 


Hlebden Bridge, 
works 
Pickles & 


machinery 


Company, ot 
ire owned by 


Son, makers of 


firm of 


wood-working Pogether with 


the Hungarian Wagon Company, Limited, 
Steam 

New 
is licensed un 
\rthu 
cle 


particularly of the 


Raab, Hungary, and the American 
Wagon | 
York, 


the 


ompany, Incorporated, of 


the English company 
steam-truck of 


\ll 


trucks 


det patents 


Herschmann firms report great 


mand for then 
of these five-ton trucks 


the 


five-ton type Cnn 


Commercial 


1s expected to figure WW 


Contest in New York city on May 20 
HIG AGO MACHINERY MARKET 
One hears much these days about the 


tendency of Chicag manufacturers to 


abandon their plants within the city limits 
for sites in the suburbs or still farther out 
in the country It cannot be learned that 
there have been many actual changes ot 


base, but quite a number of manufacturers 


are now said to be looking around for lo 
cations Phe unrest among labor here is 
the primary reason advanced for these 


prospective migrations, but it 1s urged tut 


ther that the efhcienecy of the shops ts 
increased by a permaneney of the working 
forces and that this condition is more 
likely to prevail in the country than in the 
city proper, for in the crowded districts 
there is a large floating element that can 
not be easily domesticated, while in the 
country the employees are the more likely 


to becom oted to the OCALITN through 


the purchase of a home and the formation 


of personal associations, thus insur! 


permanency of a shop force. The applica 
tion of these remarks to the machinery 
market that the representatives of et 
gine and boiler makers and of other mate 
rial entering into the construction of man 
ufactories say the demand for the same in 


the city proper is rather weak, compared 


with the business that 1s being placed in 
the surrounding towns There is a senti 
ment in the citv, which is forbidding at 
rangements for construction at present by 


the rank and file of the manufacture: 

whether or not that sentim« ead ‘ 

moval 

But, regarding the market for vA 

its entirety, there is a iV d track prog 

ress In looking to the preset ‘ i 
business, there is perhaps tendency t 

make comparisons for the entire first quat 
ter of the year with the corresponding 
period of 1902 or for the year to date with 


corresponding period, without differen 
tiating too closely as to the more recent 
trend of activity It can he said, however 
that business generally excellent Phe 
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tendency ot prices, as regards powell 


said to Tx upward but in spite of this the 
ome omplaint of excessive compe 

t) ’ 
The Glucose Sus Refining Compa 
be ight in engine ror Nn tall t n 


vlor 


Works, of 


lt St ] 1s It s said 
have been of about 8oo horse-powe Phe 
Rock Island road bought the two eng 


if 600 and power, re 
Moline, [H1.. 
The Fox 


Company, Aw 


the new hops it 


mpany 
Power 


Aight, Heat & 


bought a large cnginge 


Nordberg people of Milwaukee 
& Co 


ranging from 300 to Soo horse 


are in the market for four engi 


power ea 
for installation at various plants 


The Stephens Engineering Company 





\rmour 


1ES 


} 
( 


( 


ports business conditions excellent, abor 
on a par with those of last year, whi 
have been described as phenomenally g 


Quotations. 

New York 
York prices 
ms f 


\pril 13 
Northern 


lelivery ire 


Monday, 
New 


Southern ir 


for 
nearby ( 
follows 


Northert 


NO...2 A 20 25 (2 20 
No, 2 plan 19 75 (@ 20 


Southern 


No. t Foundry 21 50 @ 21 
No Foundry 20 50 (@ 20 
No. 3 Foundry 19 50 @ 19 
No. 4 Foundry 19 00 @ 19 


Bar lron—Base sizes—Refined branc 


mull price on dock, 1.95¢. upward in cat 


ad lots. Smaller quantities from. st 

is (a 2. 30% 

Tool Steel Base sizes—Good stand 
quality. ze. , Cara wi ide 1Ooc i ra 
W ird 

Machinery Steel Base size 
tore, 2.10 (@ 2.25 

Cold Rolled Steel Shafting—2.90c. 1 

Te 7 base S17Z¢€8 

Copper—Lake Super Ingo 15 
15) 4c electroly IS @ 15'4¢ t 
14 a T4446 

Pig Vi In 5- and 1o-t t 
New York, 20.80 (@ 20.90% 

Pig Lead 4.07/2¢C. Im §0 

yp tel 5.20 (¢ 5. 50¢ 

] « \ ( KSon Ss ( ~ ( 
Hallet ( ee ; | ‘ ¢ 
OH34¢ 

lat () Prime Cit 85 @ 87 

rding ts nd lt. Quantity £ 
trot ! el up t ge lots 


Manufacturers. 


build shops at Peoria, I 
he I 


rolling mill at Ansonia, 


(or “ass 


Company is ‘ 


(ont 





H. WK. Deisher is aading to his knitting mi 
at Kutztown, Pa 

Alderman Jeffries, Detroit Mich Propeas 
t municipal brick plant 

The Peoria & Pekin Union Railway is aly 









100 2 


\pril 16, 








fhe Sawyer-Goodman Company, Marine 
Wis.. will build a planing mill 

The Home Brewing Company, of Sle 
doah, V’a., will enlarge its plant 

rhe Columbus (Miss.) Light & Power ¢ 
pany will erect a new electric plant. 

The Philadelphia Car Company has boug! 

car factory site near Ensley, Ala 

rhe Keystone Emery Mills, Frankford 


hiladelphia, will ereet an ; 


Ihe 


s premises 


Alton 
plant in 


Chicago « pro 


and 


The Imperial Furniture 


Rapeds, Mich., plans bui 
plant 

he Woronoko Street 
Westtie'd, Mass is eXpectes 
powel 


kk. Bement’s Sons 


facturers of *plow s, ete are 


factory 
rhe 
a 


nh Creneva 


Motor W 
builders of 


Davis 


ed 
build oa 


It is that the We 
; an 


\itiea N \ 
hdward TT. Fraim, 
Lat I’a is 


story Tactory 


stat 


will 


manuf: 


enster about b 


Henry Sehlueter 


proposes 


ompany to engage in brick 1 


Moines, Ia 

Asa 
Nazareth 
Nazareth, 


Does 


Wunderly «& 
Mill, 


Sons, pl 
Planing will 


the Atlantic Dynamite ¢ 
mington, Del will erect a 
near Ashland, Wis 

The Niles Car & Manufac 


Niles, ©., is adding a new bl 


machine shop plant 
rhe 
Company, 


Reossendale-Reddaway 


extension to its plant 
A brick 
\ immeeting 
office of J. W 
Work 
mill 


plant is proposed 


of promoters has 


Pollock 


story 


Machine Works 


Crlote 


Phe American Drying Mac 
Philadelphia, has awarded a 
au factory, 52xN150 feet 

Vermits have been issued 


und a melting shop of the 


Company, Vhiladeiphia 
Newbury, manufact 


tings, ete., Goshen, N = 


building to his foundry 
Work has begun on build 
Wiodstown, No J To 

& Tool Works, of Camden 
Phe Aeolian Company 

nusica Instruments Wi 


ts plant at Garwood, N. J 


rh International Packing 
stablish packing plants at \ 
eon and Chihuahua City, Me 


Waverly, N 


uuilding, 50x 


heaters 


muundry 


luntington 
Will found a manufa 


amd be 


Company (yl 
Railway ¢ 
Lansing 


orks, of 


launches, ete 


manufacturing 


Newark, N. J... is about 


building at Vhiladelph 





Oller Work 


(capital S25.000), has vty | } 


iddition 
poses to enlarg 
oomington, | 

ana 
ld a 3O66x6G0-f 
l ompans 
1 to increase ts 
Mich 
building 


manu 


anothe! 


Waterloo 
are locating 
‘stinghouse Com 
plant n 
iturer of loch 
uilding a 
to organize 
nanufacturing 
oprietors of thre 
build a new mi 
ompany, of Wi 
$1,000,000 plat 
turing Companys 
acksmithing and 
felting & Tluss 
to erect at 
at Ottawa, Wan 


been held 


has begun on a 37x10314,-foot tw 


hinery Compan 

contrac to | 
for a hatmimie 
Frankford &S 
urer Of pipe 

s adding i new 

Ing i new risa 
Na nal \ 
nuta 

‘ in add 
(company . 

lexico ¢ 

X 

pany mit i 
\ sa 

70 f 

ti d T 


rporated by Hl. If. Groff and others 
\ four-story and basement factory i 
ng 41x451, feet, will be erected f I J 


Kaltenthaler, machinist. I’ 
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rhe Bedford Pulp & Paper Company, Ri: streets, affording largely increased s \s boNpo ur 
mond. Va.. has contracted for the erection of eretofors h Pittsburgh distri snles wi “Wy  % ; ‘ 
a dam and power-house at Coleman's [alls be in charge of HL. TD. Wilson, M. 1 - ° 
on the James River, and w alse double its = leat who ise unders d der . | , 
plant at Big Island _ eL y Manu ne < () I 2001 N \ 
The Sterlingworth Railway Supply Cor pany, is negotiating wit the \ f Atlant Ker N A. <? \ 
pany, HMaston, Pa., has df (ia., t ne v veut ‘ ; ee 
additions to its m I ! rut 1 on W v v | \ \l ; 
creasing the present ind ) \ . 8 


0) toms per annum G \ Via Ma R \ : ar . " . : 


A mi s to be built Black Rocl ‘ ecured | ! efra 

manufacture t tor i neg mn 6 “s x \ pany Ww i \ 
materia ! ns a le vay by Druar «& | mat Ile soa it 

llunsicner engineers and mtractors oSS proces t ent ! king I 


Franklin street. Buffalo, N.Y isualiy strong I baked with { \\ 











, S 
The Consolidated Gas Company of New vets eUC Ke pow ¥ , 
York, proposes to establish at Lawrence Point Phe Ray Automat M ! fompanys I nies I’ ‘ | ’ 
on Long Island, a plant with a daily capacity Cleveland, Ohis has purchased six res M 
of 200,000,000 eubie feet. gradually removing jorea, seven miles west Where t Ww erect 
its plants from Manhattan Borough buildings fo its several departments, vi For Sale. 
¥ : mach } nut ind = obolt) and Lutomoebils r Ss wT) \l 
The Jordan L. Mott Tron Works.” manufac 
\ \ parts Ihe eompany expects to CUPS ifs vas engil \ , 
turers of slumbers’ materials t« ew ork } : - . . 
. sinanrees ~ ; : new plant by the middle of July 100 wed air Pil agi Alice 
city, have contracted for a four-story building The Ohio Knife ¢ ’ ! Mel 
in addition to those originally planned for at I | y Foundry & Machine Con inci v 
; i 4 iba T th y el rire re shut 4 1 The , 
their big new plant, Trenton, N. J pany ! ns ena d at Harrisburg For s - I ut 
; : a by capitalist f Pittsburgh and Arm per wsned vy . : , = 
The Standard Scale & Supply Company ’ ’ genes ‘ ‘ not ! 
I ' -p ' : ' strong County t es ish a large plant t P ! ’ f \\ 
wt of ittsburgh "" has close Wwesotla . ' ; ; ; 
: ” Mord City. It is said it the contracts f Add Char \ M 
ions for a site at Beaver Falls, and will re 3 
' the buildings have wen let and that the main 
move its plant from ellefonte A facts 
wi , one will be 120 feet wide and over 600 fe Wants 
cost $200,000 or more will be built . 
ony 
It is reported from Sharon, Pa., that John , sche ey and Help A ; . 
Phere is on foot a detinite project to estal / ' ’ 7) Be ang Rate 2 
Stevenson Jt is now in Europe to secure > f f 
' , lish at Teor | ‘ ‘ ew here " rye plat ' 
Las engine atents ane mn ms return Wl \ ‘ ert | nele f 
p . for thie manutinc ne ol ele trl cars MM / ment pil 
establish a large plant, and that Senato . , - rs 
Jacobs, a practi ir builder, is active in / j iy t to } 
Fiinn, of Pittsburgh, will be interested . F ' j / 
the enterprise which is backed by © » cap 
ov Fortilize ] ‘ . > } } . the nau | lal 
\ big fertilizer plant is to be established talists including Senator Vernon Il burke , : 1 / 
*« +} Yo lize! . Ml 
in East Macon, Ga., by the Macon Fertiliz and a member of the Cleveland banking and ‘ gpe na hich the } 
Company, f which J Ross Hanahan of brokerage firm of J \ Hovt & ¢ rhe t to it ore 
‘ 1) > ot od fy / P ‘ i} he 
Charleston, S. ¢ will be president and R. II Peoria Improvemet Association has taken - | ' = 
Kinlock, of Montgomery, Ala.. superintendent up the matter endat t} p ‘ 
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‘ . - 3 . 
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PENNSYLVANIA. INDIANA, about 300 men, manufacturing machine tools. 

Position as foreman or superintendent ; Al Machine shop foreman wanted; must be Address, ner age and give full particu 

references tox 16S, AmMpR. MACHINIST thoroughly competent: permanent position ; ars “ea see cn Bh. Cle ol ‘o » years, 
Machinist. toolmaker and designer desires 800d wages. Address Box 273, Indianapolis, yr Tenet ig casita ncaa rah 

responsible position; references. Box 169, — Ind. Wanted—An_ experienced designer, by a 

AMEKICAN MACHINIST Experienced superintendent for iron work concern going into the manufacture of forg 


ing shop making modern machinery ; must be ing machinery and bolt and nut machines foi 
able to handle men and get work out accu their own use; state where employed, give 
of references, age and pay expected Address 


Mechanical draftsman, technical graduate, 
wants position in automobile factory in 


















a” oe > . > ; rately at low cost without cutting wages oe i : s 
Midd West Box 36, AMER MACHINIS1 Sen's Wee TEM. cardia: Thaeaeada ; and 45 pre reply to “Bolt & Nut.” care AMER. MAacu 
Competent mechanical engineer on steam ferred; shop locatea in central Indiana: sinieliaiintei a iwi 
eogines and steam turbines wishes similar reference required. Address Box 158, AM : 
position in drafting room. Box 154, Am. M Lathe men, bench and vise hands wanted 
\ theroughly practical mechanic wants MASSACHUSETTS, a Searchmont Automobile Co., Traine! 
pestlion as superintendent or general fore Wanted Machinist for lathe and milling a. 
win oof jobbing shop; 16 > years’ experience work, also young man for office work. Apply Wanted—Draftsman with some experien 
est rv ference Address Box 160, Am. Maci at Boston Gear Works, Boston, Mass. in machine tool designing, to make working 
Mochanieal draftsman, technical graduate, Wanted—By a concern in Eastern Massa drawings from sketches. Box 162, Am. Mac 
2 veurs’ shop and 5 years’ drafting office ex ehusetts, building and manufacturing auto Wanted—First-class designers for machine 
perder desires chenge: air compressor or matic machinery, with a growing business, a fool and special work; positions permanent 
+ngine work preferred. Box 171, Am. Maciu young man with a technical edueation and state experience and salary desired. Box 164 
\ manager or superintendent; modern @bvout o years’ practical shop experience in) AMERICAN MACHINIS 
“Jstem oof production, costs and shop admin this line and willing to work hard for ad First-class machine tool salesman, familiar 
stiation successful handler of men; me vancement send references as to character with all standard metal working tools Ap 
anien! and electrieal draftsman; five raises 0d ability. Box 161, AMeRtcAN MACHINIST. ply to Mr. Albert G. Lea, The J. R. Vandyck 
7 hy years abr yg wera. eed — NEW HAMPSHIRE (o., The Lourse, Philadelphia, Pa 
! | ! ‘ Spee 1OSS is i ove , ‘ > a ‘las “> ‘ . ehi ’ 
te ‘ : sector care Sate Mac i Lathe, planer and erecting floor men; give Wanted eal cs wc eat agers hae ao a 
¥ Ss experience and references. Box 123, Am. M shop; must Rave experience im orvems ms 
Mechanical engineer, OS, Wants postition as chine too's and interchangeable work; state 
poor ndent or chief draftsman: 9 years NEW JERSEY experience and salary desired Box 165 
Pacnlen p experience; 11 years’ drawing Wanted— First-class machinists, in city “MBERICAN MACHINIS1 
oom experience with a leading machine tool near Philadelphia steady work and = good Salesman wanted to canvass jobbing trade 
Wietet t present speed boss and a carer el pay. The Reeves Engine Co., Trenton, N. J in Kastern and New England = States on 
\ ! eturi ’ compe : : > an + { o ¢ . et hy 
eee be a —— _. ene ag - ee Wantad Lathe and planer hands for night u re bing and steamitting tools ; mus' , ‘ 
; 7 work on heavy machine tool work: good ig, experienced in this line, of pleasing 
nachine tools and some experience at rate 9 9 me The P B: persorality and a hustlet Address Box 471 
ing Box 170. AWERTOAN MACIEENIS' Wages to good men. Apply to The Pond Ma eka ea 
chine Tool Company, Vlaintield, N. J tie, Fa 
WEST OF MISSISSIPPI We are constantly increasing the scope of 
Specialist in designing wire bending and NEW YORK our work, and invite application for posi 
ef metal machinery, for lanterns, ete Wanted Machinists for night work ; steady tions from first-class p setts ope epee molders 
hop experience: West preferred Box 157, employment W. W. Oliver Mfg. Co arr and machinists; we always have vacancies 
AMERICAN MACHINIST falo, N vadress The Westinghouse Machine Company, 


WV 7 bat i i ; Fast Pittsburgh, Da 
anted Irst-class dle ane fool makers 
Help Wanted. Adress, giving age and reference, General VERMONT 


Electric Company, Schenectady, N.Y 





Foreman for general machine shop; sp. 





CANADA Wanted A first-class general superinten clalty, paper making machinery Address. 
Wanted out first-class screw miatehine dent: must be capable of handling a’ large stating experience, with whom, length of same 
operators state wages expected and experi business manufacturing heavy sawmill ma and lowest wages, Box 111, AMER. Macu 
ones Box TAS, AMERICAN MACHIENIS1 chinery and heavy engines ; age under 40 pre 
Wanted First-class mechanic as — speed —— Aires Clark Bees, Co., Belmont, WEST OF MISSISSIPPI 
oss: ohne who is thoroughly familiar with Y. Wanted—First-class mechanical engineer 
he capacity and the rate of speed at which Wanted A good, experienced man as fore witn best technical education Address 63 
iit kinds of machine tools should run and man in a machine shop manufacturing print South Robert st., St. Paul, Minn 
the maximum cut they could take must be ing machinery, employing about 1000 men; Wanted One first-class patternmaker on 
thoroughly posted on modern and up-to-date factory at Rutherford, N ad Address, stat wood patterns for seed drill work: steady 
methods Apply to Canadian neral thle ing full particulars, including salary and ex work for right party ; write, giving references 
ric Company, Limited, Peterborough, Canada. — perience, The Fuchs & Lang Mfg. Co., P.O. experience and wages wanted. Monitor Drill 
CONNECTICUT “— se nti pen if ql : ' Co., Minneapolis, Minn 
Machinists wantec or Hoor or Vise Work, - a . ee 
Wanted Machinists; first-class men will py a se occnar Ae concern now employing bp 7” nig ogi toolmaker yay 
“echt steady work and satisfactory pay I s 275 men; factory located one hour's” ride ae to AR nae har’ te oak aie go en - 
Rapid Fire Gun & Power Co., Derby, Conn from New York city: wages $2.50 per day of pliances in jigs and tools; steady work for 


hours; open shop; no labor troubles past 








ILLINGES ie Sees a ne ama andnnkelan right party: write, giving references, experi 
‘ se » ) » ‘ str P - 

Wanted By Chieago manufacturing com rll gating tno “a ual por eng —_ and i wanted Monitor Drill Co 
pany. two first-class metal patternmakers perience for past 5 years Box Ib]. Am. M linneapolis, Minn 
state age and experience tox 17, Aum. M . 

Wanted By Chicage electrical company, Olle WISCONSIN 
eraduate electrical engineer, experienced in Wanted Good turret lathe land Apply | Wanted Competent — and — bench 
esting and assembling dynamos and motors Youngstown Mfg. Co.. Youngstown, Ohio lands. The Kempsmith Mfg. Co., Milwau 
must be capable of taking charge of depart a ; : ? ss . kee, Wis 
nent: state age, school and where and when Wanted-—Two or three first class machin Wanted® Draftsman for crane girders and 
employed. Box 172, AMERICAN MACHINIST a aut 7 ——— a. a homage ; g00d similar work: must be familiar with shop 

Wanted First-class tool designer: must be ay Box 214 “iaameniann ae oF Eas practice and able to get out work quickly and 
amiliar with modern manufacturing methods, ‘ ; zecurately.§ Pawling & Harnischfeger, Mil 
apable of designing jigs and fixtures for Wanted Lathe hands, planer hands, vise waukee, Wis 
smi nterchangeable ‘work, and should be nes, milling machine hands; good wages An experienced crane salesman to repre 
familiar with compound die work: large Chi and steady work, Apply to the Harris Auto sent us on the road; to a man suited to our 
vo manufacturing company desires a man  "@!atie Press Company, Niles, O needs an excellent opportunity is offered; ap 
omperent to take charge of such work. Box Machinists Lathe, floor and vise hands plications treated confidentially Pawling & 
174. AMERICAN MACHIINIST sterndy employment and good work in shop of Ilarnischfeger, Milwaukee, Wis 
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Eck Dynamo & Motor Co., 
ville, N. J. 
General Elec. Co., 
Jantz & Leist 
Mechanical 
waukee, 
Milwaukee 


Belle 


New York 
Elec. Co., Cincin., O 
Appliance Co., Mil 
Wis 


Elec. Co., Milwaukee, 


Wis 

Northern Elec. Mfg. Co., Madison, 
Wis 

Robbins & Myers Co., Springfield, 
Ohio 

Sprague Elec. Co., New York 

Storey Motor & Electric Co., Har 


rison, N ; 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 
Electrical Supplies 
Akron Elec. Mfg. Co., 
Commercial Electric 
apolis, Ind 
General Elec. Co., 


Akron, O 
Co., Indian 


New York. 


Milwaukee Elec. Co., Milwaukee, 
Wis 

Storey Motor & Electric Co., Har- 
rison, N. J 

rriumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill 


Westinghouse Ele¢ & Mfg. Co., 
Pittsburgh, Pa 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Iloward Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 

See Grinding Wheels 

Enamel, Machinery 

Felton, Sibley & Co., Phila., Pa 





Encloseres, 


Merritt & Co., 


Tool-room | 
Philadelphia, Pa | 


Engines, Automobile 


Olds Motor Works, Lansing, Mic! 


} 

Engines, Gas and Gasoline | 

Koos Gas Eng. Co., Springfield, O 

Middletown Mach | 

town, UO | 

Mietz, August, New 
National [Engine 


Co., Middle 


y ork 
Co., Rockford 


New Era Iron Wks., Dayton, O | 
Olds Motor Wks., Lansing, Mich. | 
Regal Gasoline  ngine Co., Cold 

water, Mich | 
Stover Engine Works, Freeport, | 


I] 


Struthers-Wells Co., Warren, Va 


Engines, Steam 


Ruffalo Forge Co., Buffalo, N. Y 

Chandler & Taylor Co Indian 
apolis, Ind 

Frick Co., Waynesboro, La 


York 
Warren, 


Rand Drill Co., New 
Struthers-Wells Co., la 
Exhaust Fans 


Buffalo Forge Co., Buffalo. N. Y 


Fans, Electric 
Electric ¢ 


o., New York 
Mfg 


General 


Northern Elec (o., Madison, 
Vis 
Sprague Elec. Co., New York 


Western Electric Co., 
Westinghouse Elec. & 
Pittsburgh, Pa 


Chicago, Ill 
Mfg. Co., 


Feed Water Heater and 
Purifier 
Hawley Down Draft Furnace Co., 


Ill 


Files and Kasps 

farnett Co., G. & H., Phila., 

Hammacher, Schlemmer & 
New York 

Nicholson File Co., Vrovi., R. I. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Filing Machines 

Cochrane-Bly Mach. Co., 
ter, N. Y 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 


Chicago, 


Pa. 
Co., 


Roches 


Fittings, Steam 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co., 
Boston. Mass 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi 
cago, Ill 
Forges 


Buffalo Forge Co., Buffalo, N. Y. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., 
Conn. 


Wyman & 
Mass 


Hartford, 


Gordon, Worcester 





Forgings, Hydraulic | 
Wyman & Gordon, Worcester 

Mass 
Forgings, Steel 
Havy-Budden Mfg. Co Brooklyn, 

n..% 
Westmoreland Ste ( x 


burg a 
Wyman &« G0 
Mass 


} Obermaver to ss 


Foundry Furnishings 


Obermaver Co., S., Cincinnati, O 
Paxson Co., J. W., Vhilade a 
Siitl dry Supp Co ] I) 
V ned. ©) 
Whiting Foundry Equip. ¢ Ha 
vey, I 


Furnaces, Coal and Oil 

Buffalo Forge Co., Buffalo, N. 

Hawley Down Draft Furnace Co., 
Chicago, Ill 

Jacobson Mach. Mfg. ¢ 
ren, Da 


mave 


War 


ihe r Co.. S., Cincinnati, O 


Furnaces, Gas 
im. Gas Furnace Co., N. Y. City 
hicago Flexible Shaft Co., Chi 


cago, I 


| Grinders, 


Machine Shop 
Mach. Co., New B 


Furniture, 
New Britain 
ain, Conn 


| Gages, Recording 


tristol Co., Waterbury 


Conn 

Gages, Standard 

Brown & Sharpe Mfg. Co., Prov 
dence, R 


John M oat, Gage &« 


Rogers 


Ih Works (;loucester City 
N. J 

Sawyer ‘Tool Mig. Co Fitchburg 
Mass 

Slocomb Co., J. 1 Prov., R. I 


Starrett Co., L. S Atho 

Gages, Steam 

Crosby Steam Gage & Valve ¢ 
Boston, Mass 


Gear Cutting Machinery 


Becker-Brainard Milling Mac 
(o., Ilyde Vark, Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 


dence, R. I 
Bultman & Co I W ( Ve na 


Olio 
Dwight Slate Mach. Co., Ila 
Conn 
Fellows Gear Shaper Co., Spring 
field, Vt 
Gleason Tool Co., Rochester, N.Y 
Gould & Eberhardt, Newark, N. J 
Harrington & Son Co., Edwin, 
Philadelphia, Da 


Newton Mch. Tool Wks., Phil., Pa 

Niles Tool Works Co., New York 

Whiton Machine Co., I. E., New 
London, Conn 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Va 

Boston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Bultman & Co., I W Cleveland 
Ohio 

Fawcus Mach. Co., Pittsburgh, Pa 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason ‘Too! Co., Rochester, N. ¥ 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Harrington, Son & Co., Edwin 
Philadelphia, Va 

Horsburgh & Scott, Cleveland. O 

New Process Raw Llide Co., Syra 
cuse, N. Y 

Nuttall Co., R. D., Pittsburgh, Pa 

Patterson, Gottfried & Hunter 
Ltd., New York 

Philadelphia Gear 
delphia, Pa 

Sawyer Gear Wks., 

Simonds Mfg. Co., 

Gears, Molded 


Caldwell & Son Co., Hl. W., 
cago. Ill 

Franklin Mfg. Co., 

Greenwald Co., Ll. & E., 


Works, Phila 
Cleveland, O 
Pittsburgh, Pa 


Chi 


Syracuse, N. Y 
Cincin., O 


Gears, Rawhide 
Ilide Co., 


Chicago Raw Chicago 
I!) 

Faweus Meh. Co., Pittsburgh, Pa 

Horsburgh & Scott, Cleveland, O 

New Process Raw lLide Co., Syra 
cuse, N. ¥ 

Nuttall Co., R. D., 


Gears, Worm 


Pittsburgh, Pa 


Albro-Clem Elevator Co., Philadel 
phia, Pa. 

Fawecus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Vhila., l’a 

Nuttall Co., R. D., Pittsburgh, T’a 

Simonds Mfg. Co., Vittsburgh, Ta 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City. N. J 

Lubriphite Co., Jersey City, N. J 


Cincinnati, O 


Grinders, Center 
Ileald & Son, I SS... 
[lisey-Wolf Mach. Co., Cincin., O 
Cock 

Windsor Mach. Co., Windsor, Vt 
Grinders, Cutter 


Adams Co., Dubuque 
Automatic Mach. Co 


lowa 
Greentield 


Mass 

Decker-Brainard Milling Ma 
Co.. Hivde Park, Mass 

Brown Mfg. Co., Prov 


& Sharpe 

dence, R. I 

Cincinnati Milling 
cinnati. © 

Garvin Machine Co., New Yort 

Norton Emery Whee (‘o., Worces 
ter, M 


Mach. Co., Cir 


Grinders, Cutter 
Pratt & Wh tney Co lla rd, 
conn 
Rivett-Dock Co Lostor Mass 
Woodward & Rogers ¢ Ilart 
ford, Cont 
Grinders, Dise 
Besly & ¢ Chas. H Chicag 
I 
Gorton M 1. Ge Racit 
Wis 
Iroqi s M ( New York 
tans Mfg. Co., Oshkosh, Wis 
| Grinders, Drill 
Gorton Mach. ¢ Geo., Racine 
Wis 
Heald & Son, L. S., Barre, Mass 
Standard Too! Co., Cleveland, O 
Washburn Shops, Worcester, 
Mas 
Wilmar & Morman ¢ Grand 
Rapids, Mix 
Grinders, Tool 
Barnes Co., B. | Rockford, | 
Barnes Co., W. Fk. & John, Rock 
ford, | 
Barr, I!. G., Worcester, Mass 
grown & Sharpe Mfg. Co., Provi 
dence, R. I 
Diamond Mach. Co., Provi., R. 1 





Gisholt Mach. C¢ Madison, Wis 
Landis ‘Ix Co., Waynesboro, Pa 
Modern Tool Co., Erie, Pa 
Northampton Emery Wheel Co 
Leeds, Mass 
Ransom Mfg 
Safety Emery 
fleld, O 
rhroop 
© 
Whitney Mfg. Co., Hartford, Ct 
Grinding Machines 
Brown & Sharpe Mfg. Co., 
dence t. I 
Suilders Iron 
dence, R. I 
Diamond Mach. Co., 


Wis 
Spring 


Co., Oshkosh 


Wheel Co., 


Perforating Co., 


Buffalo 


Provi 
Foundry Provi 


Prov., R. I 


Fairbanks Co., New York 

Falkenau-Sinclair Co., Phila., Pa 

Goodell-Pratt Co., Greenfield 
Mass 

Gorton Mach. Co Geo., Racine 
Wis 

Greentield Mach. Co Greenfield 
Mass 

Hill, Clarke & Co., Boston, Mass 

Hisey-Wolf Mech. Co., Cinein., O 

Iroquois Mach. Co., New York 

Landis Tool Co., Waynesboro, Pa 


Marshall & Huschart Mchry. Co 
Chicago, Ill 

Mechanical Appliance Co M 
waukee, Wis 


Northampton 
Leeds, Mass 

Norton Emery 
ter, Mass 

Norton Grinding Co., 


Emery Wheel Co., 


Wheel Co., Worces 


Worcester 


Mass 

Prentiss ‘Tx & Supply Co., New 
York 

Ransom Mfg. Co., Oshkosh. Wis 

Safety Emery Wheel Co., Spring 
field. Ohio 

Throop Verforating Co., Buffalo 
N. } 

\ ! W lies to West 1 
\I 

Wash! Shop Worceste! 
Mas 

Webster & Perks Tool Co Spring 
field, © 

Wilmarth & Morman Co., Grand 
Rapids Mich 

Woodward & Rogers Co lla 
ford, Conn 

Grinding Wheels 

Builder Iron Foundry Provi 
dence rR. I 

Carborundum ¢ Niagara Il alls 


Diamond Mach. Co., Provi kK. 1 
Hampden Cor. Wheel Co., Bright 
wood Mass 
North pton Kkmery Wheel Co 
Leed Mass 
Norton Emery Wheel Co., Worces 
Safety Kmery Wheel Co., Spring 
field. © 
\ flea \\ ‘ W 
vr 
Whitney Mfg. Co., Hartford, Conn 
Grindstone KFrames 
7 | ‘ Ay \l 
Gun Barrel Machinery 
Bement, Miles & Co., New York 
Diamond Mach. Co., Provi., R. 1 
Niles ‘I Works Co., New York 
Pond Mach. Tool Co., New Yor 
Reed ¢ . | Worcester, Mass 
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Hack Saw Blades and | Indicators, Steam Lathes, Automatic Screw- | Measuring Machines 
Frames Crosby Steam Gage & Valve Co., Threading Rogers, John M., Boat, Gage & 
Diamond Saw & Stamping Wks., Loston, Mass. Automatic Machine Co., Bridge- Drill Works, Gloucester City, 
Buffalo, N. Y. port, Conn. ae F 
Goodell-Pratt Co., Greenfield, | Injectors 
Mass. : : Lunkenheimer Co., Cincinnati, O. Lathes, Bench Metal, Bearing 
Hammacher, Schlemmer & Co., | sellers & Co., Wm., Phila., Pa Faneuil Watch Tool Co., Boston, | Besly & Co., Chas. II., Chicago, 
New York. Mass. Ii. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 


Power 
& Stamping Wks., 
. @ 


Hack Saws, 

Diamond Saw 
Buffalo, N. 

Hoefer Mfg. Co., Freeport, IIL. 

Resek Mach. Tool Co., Cleveland, 
Ohio 

West Hlaven Mfg. Co., New Haven, 
Conn 


Hammers, Drop 
Bement, Miles & Co., 
Lillings & Spencer Co., 
Conn. 
Bliss Co., Ek. W., Brooklyn, N. Y. 
Merrill Bros., Brooklyn, N.Y 
Mossberg & Granville Mfg. Co., 
Providence, & &. 
lerkins Mach. Co., 
Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi 
cago, 4 
Cleveland Pneumatic 
Cleveland, O 
Dallett & Co., Thos. IL, Phila., Pa. 
Phila. Pneu. Tool Co., Philadel 
phia, Da. 
Railway Appliances Co., Chicago, 
Ill 


New York 
Ilartford, 


Boston, Mass 


Tool Co., 


Rand Drill Co., New York. 


Standard Ry. Equip. Co., St. 
Louis, Mo 

Hammers, Power 

Scranton & Co., The, New Haven, 


Conn 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, La 

Chambersburg Engr. 
bersburg, Ta 

Cleveland Punch & Shear Wks 
Co., Cleveland, O. 


Co., Cham 


Heating and Ventilating 


Apparatus 


Ituffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Auto- 


matic 
Am. Gas Furnace Co., New York 


Hoisting aod Conveying 


Machinery 


Brown Hoisting Mechry. Co., New 
yor 
Caldwell & Son Co., H. W., Chi- 


cago, Ill 


Ieustern Mehry. Co., New Ilaven, 


Conn 

Hunt Co., C. W., West New Brigh- 
ton, N , 

Link Belt Ixngineering Co., Phila- 
delphia, I’a. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

C & C liectric Co., New York. 

Ifunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & IHlarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co.. New York. 

lloists, Hand 

Ilarrington, Son & Co., Edwin, 


Philadelphia, Va. 
i 


Yale & Towne Mfg. Co., New 
York 

lloists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
eago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, O 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York 

Igniters, Gas Engine 

l'ayton Electrical Mfg. Co., Day- 


ton, QO. 


Indicators, Speed 
Starrett Co., L. S., Athol, Mass. 





Inspection and Tests 
Ilunt Co., Robt. W., Chicago, I1l 


Instruction Schools 
Sce Schools, Correspondence 
Insurance, Boiler 


Hartford Steam [oiler Insp. & 
Ins. Co., Hartford, Conn 


Jacks, Hydraulic 
fethlehem Fdry. & Mech. Co., So. 
fethlehem, Va. 


Watson-Stillman Co., New York. 

Jack Planer 

Armstrong bros fool Co... Chi 
cago, Ill. 

Key Seaters 

Raker Bros., Toledo, O 

Bement, Miles & Co., New York 

Chattanooga Mchry. Co., Chatta 
nooga, Tenn. 


Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Mitts & Merrill, Saginaw, Mich. 

Whitney Mfg. Co., Hartford, Conn 

Keys, Machine 

Standard Gauge Steel Co., 
Falls, Da 

Whitney Mfg. Co., 


Leaver 
Hartford, Ct. 
Lamps, Arc 


General Electric Co., N. Y. City. 
Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, la. 

Lathe Attachments 

National Machine Too! Co., Cin 
cinnati, O. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cago, 

Besly & Co., Chas. H., Chicago, 
Ill 

Hill Tool Co., Anderson, Ind 

Le Count, Wm. G., So. Norwalk, 
Conn 

Pratt & Whitney Co., Hartford, 


Conn. 
Tindel-Morris Co., Eddystone, Va 


Lathes 
American 
Automatic 
Mass 
Barnes Co., B. F., 


Tool Wks. Co., Cin., O 
Mach. Co., Greentield, 


Rockford, Ill 


tarnes Co., W. EF. & John, Rock 
ford, Ill. 
Bement, Miles & Co., New York 


Bradford Mach. 
Brown & Zortman 


Tool Co., Cin., O 
Mehry. Co., 


Pittsburg, Da. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis Mach. Co., W. I’... Roches 
ter, N. Y 


Diamond Machine Co., Prov., R. 1. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York 

Fay & Scott, Dexter, Me 

Flather & Co., Nashua, N. I 

Garvin Mach. Co., New York 

Greaves, Klusman Co., Cincin., O 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Va. 

Ilendey Mach. Co., Torrington, Ct 

Hlill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Lodge & Shipley 
Cincinnati, O 

McCabe, J. J.. New York 

Marshall & Huschart Mehry. Co., 
Chicago, Ill 

Milwaukee Machine 
waukee, Wis. 


Mech. 


Tool Co., 


Tool Co., Mil 


New Haven Mfg. Co., New Ilaven, 
Conn 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co... New York 

Pratt & Wuitney Co., Iartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Reed Co... EF. E., Worcester, Mass. 


Schumacher & Boye, Cincinnati, 
Ohio 
Sebastian 


Lathe Co., Cincin., O 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y¥ 

Washburn Shops, Worcester, 
ass. 





Bros., Chicago, Ill 


Ilardinge ige, - 
Mach. Co., Waltham, 


Loop-Lock 
Mass. 
Waltham Watch 
field, Mass 


Tool Co., Spring 
Lathes, Boring 


Streit Mach. Co., A., Cincin., O 


Lathes, Wood 


Machinery Co., Gi 
Mich 


American and 
Rapids, 

Letters, Pattern 

Brim, A. W., Seneca Falls, N. Y 


Potier, 2:6. %.. z. City 
Levels 

Mass. Tool Co., Greentield, Mass 
Starrett Co., L. S., Athol, Mass 


Lockers, Clothes 

Merritt & Co., Philadelphia, Va. 

Narragansett Mach. Co., Provi 
dence, R. I 

Locomotives, Shop 

Hunt Co., C. W., West 
ton, N. ¥ 


New Brigh 


Lubricants 
Besly & Co., Chas. II., 
Dixon Crucible Co., 
Cry, BM. J 
Lubriphite Co., 


Chicago, Ill 


Jos., Jersey 
Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, Il] 
towen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 


Mass. 
Worcester Mach. Screw Co., Wor 
cester, Mass 


Builders, Special 
Mach. Co., 


Machinery 

American I dry. «& 
Ilanover, la. 

Blanchard Mach. Co., 
ton, Mass. 

Eclipse Mach. Co., Cleveland, O 

Faweus Mech. Co., DVittsburgh, Da. 


The, Bos 


Hart, Kredk., Poughkeepsie, N. \ 

Hoefer Mfg. Co., lreeport, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rhodes, L. E., Hartford, Conn. 


Simonds Mfg. Co., Pittsburgh, Va. 

Woodward & Rogers Co., Hart 
ford, © nn 

Machinists’ Small Tools 

Besly & Co., Chas. I., Chicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cleveland Twist Drill Co., Cleve 


land, O. 
Ilammacher, 

New Yor.. 
MecCrosky & Huber, 
Mass. i100] Co., Greenfield, 
Patterson, Gottfried & 


Schlemmer & Co., 


Cincinnati, O 
Mass. 
Hunter, 


Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass 


Ca., 2..F.. 
Tool Co., 
Tool Co., 


Provi., BR. 1%. 
Athol, Mass 
Cleveland, O. 


Slocomb 
Standard 
Standard 


Starrett Co., L. S., Athol, Mass 

Wyke & Co., J., BE. Boston, Mass 

Machinists’ Supplies 

Ilammacher, Schlemmer & Co., 
New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Expanding 
f.. 


Mandrels, 
Nicholson & Son, W 
barre, T’a. 


Wilkes 


Solid 
Drill Co., 


Mandrels, 
Cleveland Twist 
land, O 


Cleve 


Morse Twist Drill & Mach. Co.. 
New Bedford, Mass 

Rogers, John M., Boat, Gage & 
lbrill Works, Gloucester City, 


Standard Too! Co., Cleveland, O 





Gottfried & 
York. 


Patterson, Ilunter, 


Ltd., New 
Metal, Perforated 
Throop Verforating Co., Buffalo 
nN. 2 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., 1 
dence, R. 


*‘rovi 


Sawyer Tool Mfg. Co., litchburg, 
Mass 

Slocomb Co., J. T., VDrovidence, 
x. I 

Starrett Co., L. S., Athol, Mass 

Milling Attachments 

The Adams Co., Dubuque, lowa 

Becker-DBrainard Milling Mach 
Co., Ilyde Park. Mass 

Brown & Sharpe Mfg. Co., Vrovi 


dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Kempsmith Mfg. Co., 
Wis. 

Whitney Mfg. Co., Hartford, Conn. 


Milwaukee, 


Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 


Mass. 
Hill, Clarke & Co., 


soston, Mass 


Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass 


Milling Machines, Horizon- 
tal 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. 1. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 


Bement, Miles & Co., New York 

Ilendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, 


Conn. 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

sement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Fairbanks Co., New York 

Garvin Mach. Co., New York 


Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee, 
Vis. 

Le Blond Mach. 
Cincinnati, O. 

Marshall & Huschart 
Chicago, Ill. 

McCabe, J. J.. 


Tee: Co., BRB. K.. 
Mehry. Co., 


New York 


Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct 


Milling Machines, Universat 

American Tool Wks. Co., Cin., O 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, RK. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

Marshall & Huschart Mehry. Co., 


Chicago, Il. 
McCabe, J. J.. New York. 
Niles Tool Works Co., New York. 
Owen Mach. Too! Co., Springfield, 
Ohio. 


Prentiss Tool & Supply Co., New 
York. 
Waltham Watch Tool Co., Spring- 


field. Mass 
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Milling Machines, Portable 

Underwood & Co., H. B., Phila 
delphia, Ta. 

Milling Machines, Vertical 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 


Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mch. Tool Works, Vhila 
delphia, L’a 

Niles Tool Works Co., New York. 


Owen Mach. Tool Co., Springtield, 
Ohio 

Tratt & Whitney Co., 
Conn 

Quint, A. D., 


Hartford, 
Ilartford, Conn 


Milling Tools, Adjustable 


Geometric Drill Co., New Haven, 
Conn. 
Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. J. 


Molds, Hammer and Vise 
Jaw 
Field, Chas. H., Providence, R. 1 


Volding Machines 


Adams Co., The, Dubuque, lowa. 

American Foundry & Mach. Co., 
Ilanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Too! Co., Spring- 
field, O 


Meters, Electric 
Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 


Christensen Engr. Co., Milwaukee, | 


Vis 
Commercial Electric Co., 
apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. 
Eck Dynamo & Motor Wks., Belle- 
ville, N. J 


Indian- 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O 

Mechanical Appliance Co., Mil 
waukee, Wis 


Milwaukee Elec. Co., Milwaukee, 


Is 


Northern Elec. Mfg. Co., Madison, 
"is. 
Robbins & Myers Co., Springtield, 


Ohic. 
Sprague Electric Co., New York. 
Storey Motor & Electric Co., Har- 

rison, N. J. 
Triumph Elec. Co., 


Cincinnati, O. 


Western Electric Co., Chicago, Il. 
Westinghouse Elec & Mfg Co., 
Pittsburgh, Il’a 


Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 


G. & VP. Engraving Co Boston, 
Mass 

Murdock Corporations Boston 
Mass 


Nat Tappers 
See Bolt and Nut Machinery 


Oil Cups and Covers 

Bay State Stamping Works, Wor 
cester, ass 

Besly & Co., Chas. H., Chicago, Il. 


Rowen Mfg. Co., Auburn, N 
own Machine Works, Rattle | 
Creek, Mich 


Crane Co., Chicago, III. 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F 
Conn. 


The Winkley Co., Hartford, 


Oils 

Besly & Co.. Chas. H., Chicago, Ill. 
Harris Oil Co., A. W., Provi., R. I 
Oils, Slushing 


Harris Oil Co., A. W., Provi., R. 1. 


Oil Stones 


Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam Joint 
Jenkins Bros., New York. 


Hartford, | 


Conn. | 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New | 
York. 

Paint, Macainery 

Feiton, Sibley & Co., Vhila., Pa 

Pans, Lathe 

New Britain Mch. Co., New Brit- 


ain, Conn 


ans, Shop 


Kilbourne & Jacobs Mfg. Co., Co 


Patents 


Baldwin, Davidson & Wight, 
Washington, ID. C 

Frothingham, N. L New York 

Stevens & Co Milo ES Washing 


tom, Lr ¢ 


Pattern Shop Machinery 


American Machinery (oe G 
Rapids, Mich 
faker LBros., Toledo, O 


Brown «& Meliry ( 
Pittsburg, a 

Fairbanks Co., New York 

Fay & Scott, Dexter, Me. 

Field, Chas. IL, Providence Rn. I 

Greaves, Klusman & Co., Cin., O 

Prentiss Tool & Supply Co., New 
York 

Washburn 
Mass 


Zortman 


Shops, Worcester, 


Wood 
Pattern & Mod ( 
conn 


Patterns, 


Hartford 
Hartford, 


Pencils 
Keuffel & 


Phosphor Bronze 


New York 


Esser Co., 


Bronze Smeltin ‘ 
l’a 

Pinion Cutters 

Mach. Co., Walth: 


Phosphor 
hiladelphia, 


Loop-Lock 
Mass 

Pipe and Fittings 

Iii 

Pipe Catting and Threading 
Machines 


Bignall & 
wardsville, 


Crane Co., Chicago, 


Keeler Mfg. Co., Ed 


Curtis & Curtis Co., Bridgeport 
Conn 

Merrell Mfg. Co., Toledo, O 
Oster Mfg. Co., Cleveland, © 
Reed Mfg. Co., Erie, Pa 
Saunders’ Sons, I)., Yonkers, N. \ 
Wells Bros. Co., Greentield, Mass 
Pipe Fitters’ Tools 


Cleveland Twist Drill Co., Cleve 
land, O 
Saunders’ 


Standard 


Sons, D., 
Tool Co., 


Yonkers, N. ¥ 
Cleveland, O 


Planers 

American Tool Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., O 
fement, Miles & Co., New York 
fetts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti 
more, Md 

Fairbanks Co., New York 


lather Planer Co., Mark, Nashua 
N. H 


Garvin Mach Co., New York 


Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

llendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J.. New York 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven 
Conn 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co.. Wm., Phila., Pa 


Whitcomb Worcester, 


Mass 


Woodward & 


Mfg. Co., 


Powell Planer Co 


Worcester, Mass 
Planers, Bench 
tartlett, E. E., Boston, Mass 
Planers, Portable 
Morton Mix Co., Muskegon 
Heights, Mich 


Underwood & Co., H. B., Vhila 


delphia, Va 


Planers, Rotary 

Bement, Miles & Co., New York 

Cleveland Punch & Shear Worky 
Cleveland, O 





Newton Mach. Tool Wks., Vhila 
delphia, Va 
ond Mach. ‘Tool Co New York 
Underwood & Co., Il. B., Phila 

deiphia, Pa 
Presses, Hand 
erkins Mach. Co., So Boston, 
Mass 
Presses, Hydraulic 
Watson-Stillman Co., New ork 


MACHINIST 


Presses, Power 


Automatic Mach. Co., 
(onn 


Bridgeport 


Bethlehem Idry. & Mch. Co., So 
tjethiehem, D’a 

Bliss Co.. EK. W Brooklyn, N. \ 

Chambersburg Engr. Co Cham 
bersburg, La 

Fairbanks Co New York 

Mossberg & Granville Mfg. ¢ 
Providence, R. I 

Perkins Mach. Co So foston 
Mass 

Prentiss To & Supply Co New 
York 

Wold & Co... ‘I s, Chicag 

Profilers 

| Garvin Mach. Co., New York 

ratt & Whitney ¢ liartt 
Conn 

Pulleys 

American Pulley Co - 1 1’ 

Caldwell & Son Co., H. W Ch 
cago, | 

Cresson Co., Geo. V., Phila., Da 

Federal Mfg. Co., Cleveland, O 

Howard Iron Wks., Buffalo, N. \ 

Oneida Steel - Pulley Co., Oneida 
N 

Patterson, Gottfried & IlIlunte! 
Ltd.. New York 

Reeves Pulley Co., Columbus, Ind 


rhe Xylotite Co., Cincinnati, O 

Palleys, Friction Cone 

Evans Friction Cone Co., Boston 
Mass 


Palleys, Speed Changing 


Speed Changing Pulley Co 


Indianapolis, Ind 

Pulley Turning and Boring 
Machines 

Harrington, Son & Co., Edwin 
Philadelphia, Da 

New Haven Mfg. Co., New Ilaven 
Conn 

Niles t'ool Works Co New York 

Streit Mach. Co., A., Cincin., O 


Pumps, Hydraulic 

Watson-Stillman Co New York 
Punches, 
Bement, 


Hydraulic 
New \ 


Miles & Co., rk 
Bethlehem Idry. & Mch. Co s 
Bethlehem, Va 
Watson-Stillman Co., New York 
Punches, Power 


jliss Co., E. W., Brooklyn, N. Y 

remer Mach. & Tool Co., Kala 
mazoo, Mich 

tuffalo Forge Co., Buffalo, N. Y 

Cincinnati Punch & Shear Co 
Cincinnati, O 

Cleveland Punch & Shear Wks 


Co., Cleveland, © 

Ililles & Jones Wilmington 
1% 

Long & Allstatter Co., Ilamilton 
Ohio 

Perkins Mach Co., s Bos I 
Mass 

Reade Mechry. Co. Cle mad, «© 


Rack Cutting Machines 
Fellows Gear 
field, Vt 
Blond Mach 
Cincinnati, © 


Shaper Co., Spring 


Le 


rool Co., R. K 


Reed Co., I Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, I’a 

Simonds Mfg. Co., Vittsburgh, l’a 

Standard Gauge Steel Co., Beaver 
Falls, la 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 

Chadwick & G I; Io 
mouth, N. Hl 

Cleveland Twist Drill Co., Cleve 
land, O 

Clough, R. M., Tolland, Conn 


MecCrosky & Huber, Cincinnati, O 


Morse Twist Drill & Mach. Co 
New Bedford, Mass 

New Process Twist Drill Co., 
Taun.ion, Mass 


Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage &«& 
Drill Works, Gloucester City, 
N. J 

Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greenfield, Mass 


Reaming Stands 
Flather Iianer Co., Mark, Nashua 
N. H 


Rheostats 
Cutler-Tammer Mfg ( M 
waukee, Wis 


Riveters, Hydraulic 


Iement, Miles & New York 
Watson-Stillman New York 


Ws 


Co., 


Riveters, Pneumatic 


Remen Miles & (% New \ h 

Cleveland DPneuma lo ( 
(Cleveland. © 

Philadelphia Vneumat I ‘ 
Philadeiphia, Va 

Railway Ap; ! s ( ft. 
I 

Rand I) ( New \ 6 

Stand 1 Ry Mquiy ‘ Ss 
Louis, M 


Riveting Machines 


Lement, Miles & Co., New \ I 
fethlehem Foundry & Ma ‘ 
So. Bethlehe l’a 

Chambers gy ing ( ct 
bersburg., L'a 

Long & Allsta r 4 Ila 
Ohio 

erkins M ( S B n 
Mass 


Roller and Ball Bearings 


Ame n it ‘ Rearing ¢ I} 
ton. M 

Ball Bearing Co., Philadel., Va 

antam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. Co 
Providence, R 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks 


Co., Cleveland, O 

Hlilles & Jones Co., Wilmington 
Le 
Mossberg & Granville Mfg. ¢ 
Providence, R. I 

’ratt & Whitney Co Hartford 
Conn 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg ( New 
York 

Rales, Steel 

Mass. Tool Co Greentield, Mass 


Sawyer Tool Fitchburg, Mass 

Slocom)h ¢ J l Provi., R 

Starrett Co., L. S., Athol, Mass 

Safety Valves, Pop 

Crane ('o., Chicago, Ill 

Crosby Steam Gage & Valve Co 
Boston, Mass 


Lunkenheimer Co., Cincinnati, O 


Sand Blast Apparatus 


Paxson Co., J. W Philadel, la 

Sand Mixing Machines 

Obermaver Co., S., Cincinnat i) 

Sy ha Supp ‘ ‘ 

nel ‘) 

Sawing Machines, Metal 

Cleveland lunch & Shear Works 
Co., Cleveland, © 

Cochrane-Biy Mach. Works, RK 
chester, N. ¥ 

Newton Mach. Tool Works, lhila 
delphia, Il'a 

Pratt & Whitney Co Hartford 
Conn 

Read Mehryv. Co Cleveland, 

Resek Mel Pool Co... Cleveland, © 

West Haven Mfg. Co., New Ilaven 
Conn 

Sawing Machines, Wood 

Ame n Machinery ¢ ‘ l 
Isapvic Miel 

Brown «€& Zortman Mehry ‘ 
ittsburg, Ta 


Schools, 


Amer. 
Chicago, Il 


‘ orrespondence 


hool of Correspondence 


Consolidated Schools, N. Y. City 

International Correspond. Schools 
Scranton, l’'a 

Schools, Technical 

State C* ege of Ky Lexing n 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Vrovi 
dence, KR. I 

Cleveland Automatik Mach. Co 
Cleveland, © 

Dreses Mach. Tool Co., Cincin., O 

Marshall & Huschart Mchry. Co., 
Chicago, I! 

| Windsor Mach. Co., Windsor, Vt 
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Screw Machines, Hand 
grown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Automatic 
Cleveland, © 


Mach. 


’ 
Co., 


Draper Mach. ‘Tool Co., Worces 
ter, Mass 
Garvin Mach. Co., New York. 


Jones & Mech. Co., Spring 
field, t 

l’earson Mach. Co., Chicago, II 

Potter & Johnston Mach Co., 
Pawtucket, R. I 

Pratt & Whitney Co., 
Conn 


Lamson 


liartford, 
& Swasey Co., Cleveland, 

Ohio : 
Windsor Mach. Co., Windsor, Vt. 
Screw Machinery, Wood and 

Lag 

Baker Bros., 
(‘ook Co., Asa 8., 


Toledo, Ohio 
Hartford, Conn. 


Screw Plates 


tesly & Co., Chas. H., Chicago, III. 
Carpenter Tap & Die Co., J. M., 
Pawtucket, R 


Card Mfg. Co., S. W., Mansfield, 
Mass 

ltart Mfg. Co., Cleveland, © 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

ster Mfg. Co., Cleve land, © 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 


field, Mass 
Second Hand Machinery 
Baird Machy. Co., Pittsburg, Pa. 
Bennett, G. T., New York 
Rowler & Co., Geo. IL., Cleveland, 
Ohio 
brown &« 
Pittsburg, 


Zortman Mehry. Co., 


Carlin Mchry. & Supply Co., Al 
legheny, Va 

Fairbanks Co., New York 

Fairbanks Co.. Vhiladelphia, Va. 

Garvin Mch. Co., New York 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mechry. Co., 


Chicago, Ill. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co.. New York. 
Packard Machinery Co., O ) 

Chicago, Ill 
Pratt & Whitney Co., 

Conn 
Prentiss Tool & Supply Co., 

York 
‘Toomey, 
Wickes Bros., 


Hartford, 
New 


lrank, Philadelphia, Va. 
New York 


Wormer Machy. Co. C. C., De 
troit, Mich 

Separators, Oil 

American Tool & Meh. Co., Bos 
ton, Mass 


National Separator & Meh. Co., 


NMianchester, N. Il 


Shapers 


American ‘lool Wks. Co., Cin., QO. 
Barker & Co., Wm., Cincinnati, O 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 


N 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Ilendey Mch. Co., Torrington, ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohlo. 
Marshall & Iluschart Mehry. Co., 

Chicago, Ill 
Morton Mf Co 

Ileights, Mich 


Muskegon 


New Ilaven Mfg. Co., New IHlaven, 
Conn 

Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass 

Potter & Johnston Mach. Co., 
Pawtucket, R 

Prentiss Tool & Supply Co., New 


York. 
Steptoe Shaper Co., 
nati, O 


John, Cinein 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa 


Bliss Co.. KE. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y. 


Punch & Shear Co., 


oO 


Cincinnati 
Cincinnati, 


Cleveland Punch & Shear Works, 
Cleveland, O 
Hilles & Jones Co., Wilmington, 


Del 





shears, Power Continued 


Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass 

Reade Mehry. Cleveland, © 


Shears, Rotary 


Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa 

Detrick & Harvey Mach. Co., Bal- 
timore, Md 

Perkins Mach. Co., So. Boston, 


Mass 


Shelving, Shop 
New Isritain Mach 
ain, Conn 


Co., New Brit- 


Slide Rests 

Bartlett, KE. bk.. Boston, Mass 
Reed Co., IF. k., Worcester, Mass 
Rhodes, L. Ik., Hartford, Conn 


Slotters 


Baker Bros., ‘Toledo, Ohio 

tarr, Hl. G., Worcester, Mass 
tement, Miles & Co., New York 
tetts Mach Co., Wilmington, 
Del 

Garvin Mach. Co., New York 

New Haven Mfg. Co., New Haven, 
Conn 

Newton Mach. Tool Wks., Vhila 
delphia, Da 

Niles Tool Works Co., New York 

Sockets and Sleeves 

New Process Twist Drill Co 
Taunton, Mass 


Sprocket Chains 
See Driving Chains 

Stampings, Sheet Steel 
lederal Mig. Co., Cleveland, 0 


Stamps, Steel 


Schwerdtle Stamp Co... Bridge 


port, Conn 
Steel, Machinery 
toker & Co., Hlermann, New York 
Patriarche & Bell, New York. 
Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Sheet 
Federal Mfg. <o., Cleveland, O. 
Ward & Son, Edgar T., Boston, 


Mass 


Steel, Tool 

toker & Co., Llermann, New York 

Firth-Sterling Steel Co., Demmler, 
l’a 


Patriarche & Bell, New York 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Westmoreland Steel to Pitts 
burg, Ta 


Stones, Oil 
Vike Mfg. Co., 
Straightener, Hydraulic 


Bement, Miles & Co., New York 
Watson-Stillman Co., New York 


ike Station, N. Il 


Swaging Machines 


Iixcelsior Needle co., Torrington, 
Conn 

Mossberg & Granville 
Providence, R. 1 


Mfg. Co., 


Switehboards 

«( & C Electric Co., New York 
Triumph Elec. Co., Cincinnati, O 
Western bLlectric Co., Chicago, Ill 


Westinghouse Elex & Mfg. Co., 
Pittsburg, Da 

Tapping Machines and At- 
tachments 

Baker Bros., Toledo, O 

The Beaman & Smith Co., Vrovi 
dence, R. I 

Bickford Drill & Tool Co., Cin., O 

Cincinnati Mach. Tool Co., Cin 
cinnati, O 

Errington, I’. A., N. Y. City 

Fosdick Mach. Tool Co., Cin ) 

Garvin Mach. Co... New York 

Geometric Drill Co., New Hlaven, 
Conn 

Modern Tool Co., Erie, Pa 


Murray Mfg. Co 
ay, 6. t.. B. ¥ 

Pratt & Whitney Co., 
Conn 

Quint, A. D., Hartford, Conn 

Webster & Perks Tool Co., Spring 
field, O 

Whitney Mfg 

Woodward & 
ford, Conn 


Richmond Val 


Itartford, 


Hartford, Conn 
Co., Hart 


Rogers 






| 
| 
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| Taps, Collapsing 


Geometric Drill Co., New Itlaven, 


Conn 


Taps and Dies 


Besly & Co., Chas. I1., Chicago, Lil. 

Card Mfg. Co., S. W., Mansfield, 
Mass 

Carpenter Tap & Die Co., J. M., 


Pawtucket, Rh. 1 
Cleveland Twist Drill Co., Cleve 
land, O 


Crane Co., Chicago, Ill 

Geometric Drill Co., New Haven, 
Conn 

Hammacher, Schlemmer & Co., 
New York 

Hardinge Bros., Chicago, ILI! 

Ilart Mfg. Co., Cleveland, © 

Morse Twisc Drill & Mach. Co., 
New Beuford, Mass. 


Oster Mfg. Co., Cleveland, © 

Patterson Gottfried & Ilunter, 
Ltd., New York. 

Pratt & Whitney Co., Ilartford, 
Conn 

Standard Tool Co.. Cleveland, © 


Webster & 
field, O 
Wells Bros. Co., 
Wiley & Russell 
field, Mass 


Perks Tool Co., Spring 


Mass 
Green 


Greenfield, 
Mfg. Co., 


Telephone System 


Clark Auto 
Board Co., 


Switch 
RK. | 


Telephone 
Providence, 
Thread Cutting Tools 
tesly & Co., Chas. H., Chicago, | 


Ilart Mfg. Co., Cleveland, O 

Oster Mfg. Co., Cleveland, © 

Pratt & Whitney Co., Hartford, 
Conn 


Rivett-Dock Co., Boston, Mass 


Tool Holders 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Hill Tool Co., Anderson, Ind 

Iloggson & Vettis Mfg. Co., New 
Ilaven, Conn 


MecCrosky & Iluber, Cincinnati, O 


Tools, Small 


See Machinists’ Small Tools 
| Tracing Cloth 
Hardtmuth, L. & C., New York 


Transmission Machinery 


American Pulley Co., VPhila., Da 

Caldwell & Son Co., Il. W., Chi 
cago, Ill 

Case Mfg. Co., Columbus, O. 


Cresson & Co., Geo. V., Phila., Pa 
Federal Mfg. Co., Cleveland, O 
Link-Belt Engineering Co., Phiia 


delphia, Pa 
National Machine ‘lool Co., Cin 
cinnati, O 


Oneida Steel Oneida, 
i 


Patterson, 


Pulley Co., 


Gottfried & Hunter, 


Ltd.. New r.0rk 
Reeves Pulley Co., Columbus, Ind 
Trimmers, Wood 
American Machinery Co., Grand 


Mich 
Shops, 


Rapids, 
Washburn 
Mass 


Worcester, 


| Trolleys and Tramways 


Ilarrington, Son &«& Iedwin, 


Philadelphia, Da 


Co., 


Hunt Co., C. W., West New Brigh 
ton, N. Y 

Link Belt Engineering Co., Phila 
delphia, Pa 

Maris Bros., Philadeiphia, Pa 

Yale & Towne Mfg. Co New 
York 

Tubing, Steel 

Shelby Steel Tube Co., Vittsburgh 
I’a 

Turret Machines 

Amer. ‘Tool & Machine Co., Bos 
ton, Mass 

Automatic Mach. Co., Greenfield 
Mass 

Bradford Mach. Tool Co., Cincin 
nati, © 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 1 
Bullard Mach 
port, Conn 


Tool Co.. 


Bridge 


Dreses Mach. Tool Co., Cincin., O 
lather & Co., Nashua, N. H 
Garvin Mach. Co., New York 


Wis. 
Mass 


Gisholt Mech. Co., 
Hill, Clarke & Co., 


Madison, 
Soston, 


Jones & Lamson Mch. Co., Spring 
field, Vi 
Le Blond Mach. Tool Co .. ts, 


Cincinnati, O 





Turret Machines—(Confinwed 


Lodge & Shipley Mach. oo! Co., 


Cincinnati, O 
Milwaukee Mach. Tool Co., Mil 
waukee, Wis 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 


Potter & Johnson 
Pawtucket, R 
Warner & Swasey Co., 


Mach Co., 


Cleveland, 


Ohio 
Windsor Mach. Co., Windsor, Vt. 
Turrets, Carriage 
Fay & Scott, Dexter, Me 
Twist Drills 
Cleveland Twist Drill Co., Cleve 


land, O 


Hammacher, Schlemmer & Co 


New York 

Morse Twist Drill & M. Co., New 
Bedford, Mass 

New Process Twist Drill Coe.. 
Taunton, Mass 

Patterson, Gottfried & IHlunter, 
Ltd., New York 

Standard ‘lool Co., Cleveland, O. 

Universal Joints 

Baush Machine ‘Too! Co., Spring 
field, Mass. 

Vanderbeek Tool! Wks., Hartford, 
Conn 

Waterbury) Tool Co., Waterbury 
Conn 

Valves 


See Steam Fittings 


Vises, Drill 
Graham Mfg. Co., Provi., R. I. 
Jacobson Mach. Mfg. Co., Warrea, 


Pa 
Vises, Metal Workers’ 
Hammacher, Schlemmer & Co., 
New York 
Hanna, EF. E., Chicago, Ill 
Howard Iron Wks., Buffalo, N. Y 
Jacobson Mach. Mfg. Co., Warren, 
Pa 
Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa. 
Standard Tool Co., Athol, 
Walworth Mfg. Co., Boston, 


Mass 
Mass 

Vises, Pipe 

Curtis & 
Conn 

Saunders’ Sons, D., 

Walworth Mfg. Co., 


Curtis Ce 


Bridgeport, 


Yonkers, N. ¥ 

Boston, Mass 

Vises, Planer and Shaper 

Cincinnati Planer 

Hendey Mach. Co., 

Pratt & Whitney 
Conn 


Co., Cinein., O. 
Torrington, Ct. 
Co., Hartford, 


Vises, Wood Workers’ 
Emmert Mfg. Co Waynesboro, 
Pa 

Hammacher, Schiemmer & Co., 
New York 
Wyman &« 
Mass 


Gordon, Worcester, 
Welding Machines 


Long & Allstatter Co., Hamilton, 


Ohio 
Wire-Drawing Machinery 
Iroquois Mach. Co., New York 
Mossberg & Granville Mfg. Co., 


Providence, R 
Wire-Forming Machinery 


Automatic Mach. Co 
Conn 


Bridgeport, 


Wire-Straightening Machin- 
ery 
Hoefer 


Mfg. Co Freeport, Il 


Wood Working Machinery 
American Machinery Co (irand 
Rapids, Mich 


Worm Hobbing Machines 
Pratt & Whitney Co., Hartford, 
Conn 


Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Pratt & Whitney Co., 
Conn. 


Hartford, 
Wrenches 
Coes Wrench 
Standard Tool Co 


Mass 
Mass 


Co... Worcester 
Athol 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn 
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Duplex Milling Machine. 


lhe accompanying engraving 


duplex milling machine of 
sign, the cclumns of 
inged to feed the cutter ng 
while the selt < d t 
pair of table ( rig 
djustal ngitu \ 


the columns have transverse 
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and the heads with the cutter spindles anc 


driving gearing are movable up and down 


on the columns 
The spindles run in bronze 
ire tapered at the nose to recei 


, , ’ 
thev are driven independet 


















































shafts at the back of the machine 


en through cone 


this particular instance the machine 


ranged for a Reeves drive, these shafts are 


fitted as shown with plain driving pulleys. 


Ordinarily, however, the shafts 


vided with four-step cone pulleys 
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Die 
inches Phe 
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heels at the 


BY HORACE L. ARNOLI 
Having very t written the entire 
forms of the ( B. Cott Sons Com 
pany, Westerly, R. I., for use in a forth 
oming volur and believing these forms 
to be admirably compl nasmuch as 
the rry Irom 10,000 to 15,000 compon 
ents in process of construction through the 
op departments at all times without the 
ightest question, ¢ yrder « mnfusion 

W ymmewhat of a su to be con 
fror day, upor return to the Cot 
tre Dp new d important re 

t rm, of such ob Is nece ty tha 

; - e” , t] ‘ the ] for j 

( ] ] eC fe tor year 

1 ( { tft t tl rea 
ee iad i 

i \ 1 I 

e ‘ 1 nt 
+ + ( } rate 
' { ¢ ] 
‘ 
| ed the ming 
{ I { tT? ’ \ 
1 nave { | 1 \ oe 
f eve hist detail of 
the work in progr W ged t 
reter to varied sources of information ane 
to carry ré ds mentally, whi houl 
have been grouped togethe a npre 
hen lve lorm so dey ed to present 
( mplete record ot the 1 ure ind ter 
mination of the order number, from the 
time of making the production order t 
the date of finished store reception o 
rder shipment. 

This new form i n fact a ledger i 
which the history, not the costs, of th 
order 1s posted in sequene the produ 
tion event ( It surely histor 
ind does not deal with either m; 20 
( factory | n f 7 nt and 
t! t e it for e pect r field 
of factory for ls in genera 
t Re itside f tl ! 
funct , Ta y 7 t} 
un ' = f ¢ ' \ wl 
made t prod f f 
that Mr ( { ( eal neg I t \\ 
ed to say, “We hav: led that form for 
fen vear ind ve » one evel houg! 
of it.” 

Something similar in effect is shown it 
the “T e Tal és prepared fi large eng 
neering operations, but, so far nowt 
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other factor now using an equiv tra reds, table rcker shaits, fou 
alent tall liders, teed racke right, fe 
» Bose ‘ ] 1 
lwo Recore torms \ and B, are Drack¢ elt ire ade as shown y t 
1 1 1 ] } 
ise at the Cottrell works [These fort elt-hand pen Oss In each space 
contain no material or labor spaces, and f these castings have been ordered 
e used for purely historical records, and work and sent into the machine shop, 
“oll ¢ - : I'l ation +] i _— 
do not alte | Sting In any Way ile hown vy the iglit-hand perm crt 
> rad row? t nda . mm 1 1; ] ) lent i 117 + 
ecord 1iown are under column heading each component spa nuch fo 
printing pre component name put formation recorded by the s 
° ; ; 
forn capable of general applicati d-li f column heading 
I ma ( ed f iny production pecified t of ponents does not 
a ly if if i Ait iq l vs 2) 4 1ci¢ al ( ~ \ Ct at 
nu facture ryptograr 10 IK pre t or 
Phe for \ d B give tull **We rger piect Chere are f ne 
n Progre Ire d d are used to? pact r t d lit rf 
( the memory the general manag headi and each of t ‘ es i 
tro part of its burdet ry tabulating ed for two 1 er reco! t 
on a Foundry and Purchase Kecord forn yr 10 record sp vie 
\ hicl the f of the two Recor pper field of sj 
forn ised, the fact th: tl pier h tI SeCé 1 oii I ¢ I idin 
i 
e¢ at nk eld rv the found: eons vitl Tl ' 
eady for delivery to the 1 me I oul f \ ( the p | 
th record being made by the f dry may be wanted 
for ) pencil cross at the left of hop, and if nder be x1 
PRESSES ORDERED IN FOUNDRY DATE Jai 03 
] kh Presse 
R \ \ 
5 . i » l 
La 
‘ I r ( t tl t 
the component column space, whicl ( nt ! 
the simplest certification symbol kno 1 ( p unut pl d 
Neither date nor weight is recorded. b« d be noted on this hist incite 
use those 1 | re ee pice , Phe foundry fore i ee 
Cause those records are On other torm tne 3 iry torem a p 
and it would be work thrown away t duction der f s construction, N 
WI them on this fort wl iply 2000 is t vet | it isting 
tells what components of an order in prog t ler I notified pro 
ress have been made in the foundry, a1 ar y ( certifies p 
what ve been ordered purchased at t the f nd pen ( 

Vile er ) piece have een re eC tiie ror det e! or ne ¢ 
nto the machine p or not ‘ t el hine shop by ng t 
The trar n of the Foundr l 0 nd = 3 evlinder <s 

Purcha IX for \ is follows f f ry No. 2000, and al : 
Pre lered in foundry, January n the « de ce of the secor 
02. 10 N > K ps The foundr' vy of aoe , rl , 
1 r ! Cs t { are 0K) g t r { 1 
2090, In sequence nd 
I t r o ns yl ( ( 1) ( 
irges are writter 200K Two nu vit it dang f duy st 
) ] ( en rece | n a sing ' . nat ¢ f 
nace ne above the other t e ro ; oa 4 P = \ 
Chis does not confuse the r d at de and set 
ae 
ntinuing the record trai n Phe fore he beg the re ne : 
vlinders, sides right, side ft ’resses cast ! ds t f 
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1, and assure that tranquil 


New Universal Joint. 






the body is in the form of a sleeve or 
shell, as shown at a, and at each end is a 


ring 6 carried by trunnion screws < 


pivoted 


one of the rings and the head e being 
roken awav to show this arrangement 

























inclined to each other, 


a uniform rate 


corresponding 
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arity in the speed of the driven 
tomary to place between the 
two shafts a third member, which ts two graduated collars by 
practical proof is obtained that 
members connected by the joint rotate unt 
formly, the graduations on the disks 
as equiangularity be ways coinciding regardless of which shank 


intermediate and the 

















axes of the two connecting shafts clearly understood 
tained, a motion uniform and like that of 
the driving shaft, the irregularity created 
by the joint connecting the driver and in- through the body and through one 


shaft heads or 


The joint, it will be observed 





more clearly Each head is drilled out 
and provided at its spherical end with a 
shoe f, which has a spherical seat for a 
ball end formed on the hub of a piece g 
This part consists of a disk with the 
hubs as shown, which disk is placed in a 
disk shaped recess formed between a wall 
n body a and a ring /t which is held by 
screws against a shoulder in the bore 
The disk is a sliding fit in the recess thus 
formed, and, the hubs being much smaller 
than the opening through the side walls 
of the recess, the disk can be moved freely 
in a plane perpendicular to the axis of the 
body a Part g is called an “equalizer,” 


t forming really an intermediate member 


ind keeping both heads e and 1 inclined 
ilike toward the axis of a. It will be seen 
that, no matter in what direction head e 
is moved, head 1 must immediately take 

corresponding position on its own side 
of the joint, the axis of the hub of g, as 
this part is moved, always being parallel 
with the axis of a. Thus, as in all posi 
tions of either head or shaft, the other 
has a like inclination, the driven member 
will always rotate uniformly with’ the 
driver 

With this joint the driven shaft may be 
operated, as indicated in the drawing, at 
an angle of 60 degrees with the drive; 
that is, with one shaft fixed the other 
may be swung through an angle of 120 
degrees. The various working parts ot 
the joint are lubricated from oil cham 
bers formed in the body, felt strips being 
provided, as shown, to retain the lubri 
cant. Joth trunnion and equalizer-ring 
screws are held securely in place by check 
nuts 

This very interesting and novel joint ts 
the invention of H. D. Williams, of Wash 
ington, D. C., and is manufactured by the 
Waterbury Tool Company, Waterbury, 


Conn 
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Four-Spindle Horizontal Drilling Machine. f e being 
We illustrate herewith a novel macl cing f ‘ g 
hich, though designed especially ( vided w ( 
drilling and counterboring holes 1 S g ( 

‘kes for field magnet fastenings, is The g : 
iously suited f f other We 
s well 2 ‘ 4 9 

This machi wi i S 
vork table 1 ‘ ra ! I & ( () 

wo uprights, « i ‘ 

oss rail carrying I Wi we } | 

Or ta dri | ‘ p! . ~ { I 

nounted in an indepen id d 

ead is adjustable \ ly by me The Future of the Steam Turbine 

i screw in the ld Phe dle \ d S Ly R. HH I I 
independent adjustm longitudin ) Sibley ¢ Q Y Ni 

suit different lengtl f s. St ar Soci Mat 8 

provided for automatically ( e St ( 

power feed any desired poin ‘ eloy 

means of these, hol ul t pl 
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' ; S , yper die is stationary and the lower die ipward stroke mn the downward 1 
! ent the lug w t 1 nside edg 
A The S vefore tf t o d f p t ying ( 
¢ t c | cl a g es ad ( I 
; oO! ‘ y oO t 
oa 
f t 
I O 
' 
P 








It , | Lsitinihiell ‘ adei 
é p! n 1 WU \ \} 
1 4) - 
t é r ( t 1] i ee 














Automatic Feed for Embossing Press. 





Some time g | gave a descriptio1 ? | ; ' 


the manner in which we make the different 


dies, etc., used in the manufacture of smal] 


medallions of various styles. To make thi 





description complete, I now show what 1 


big give 1 front view of the upper 
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Fig.1 1 Fig rf Peed 
nd lowe olste vith t nt ict t t forgings and 1 d I ¢ g 
yf embossit e b VA rip ‘ f to . 
ping and g plate ping lug and ind faste \ | for erating 1 
bracket \ | 1 tl \ lr] ) I ent S I t I ) ( 
ball-bear ! \ I f gethie ohtly eg ¢ 
t feed \ te, \ o n tl ring w ¢ 
ssinge pr coal. sae ¢ 9 a { d — f ¢ and 
¢ y pre ( ( n ress c Te ( } ( | | { \ 
latter remaining stationary and the punch ist far enough to slip 1 ( y d thy stable collars, th pe f which is 
or die fastened to the ram moving down ring ba 1 OSItION \ ON d witl ind rdened 


ward, while in the emb ing press tl 1 le op s | reached t] t f it \ spit groo\ vide enoug 
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when 100 pounds coke only were original drawing of which gave the angle vertically by means of the slots AA 
ed. This was in the summer of [go! of the helix at the pitch line of the tooth, Upon this crown were fastened the guide 
During the greater part of 1902 I could as also at the root, and the tooth outline strips LL so as to just fit the edges E 1 
tt melt a 10-ton heat better than 1 to Fig. 2 shows the completed pattern in of the blanks, Fig. 3, and hold them just 


8-10, and smaller heats often down to part section The crown of the pattern as they would set on the half crown of thi 
Chis was a great reduction from was built up of segments, as shown, with patter 

QO 2 hown in the first example, but a recessed parting line at the center, and With this arrangement it was then only 

quality of the fuel was responsible for turned one inch smaller in diameter than necessary that the tooth outline be car 

Had I kept up my melting ratio, I the root diameter of the pinion The fully laid out on the ends of a tooth and 

ould have lost many castings, and as necks at each end were recessed into the this tooth placed in the guides djusting 

ese were engine and other particular crown, which insured the alinement of the the angle plate and crown segment so that 

astings, they had to be sound and perfect completed pattern. BB are lifting eyes the cutters just came to the outline and 

every detail for the halves of the crown, and C C are lamping tightly \ll teeth for that halt 

| am a firm advocate of economy in our hardwood stiffening strips screwed to the f the pattern then had a cut taken along 

foundric but believe that in many in inside of the pattern. them by feeding them along the guid 

tances the saving of fuel to give higher Fig. 3 shows the method of fitting the strips past the cutters when a readjust 


melting ratios is equivalent to saving a_ teeth to the crown The block D, of such ment was made and another cut taker 


gill at the spigot to lose a gallon at the dimensions as to contain the outline of the The whole outline of the tooth was thu 
bung-hole. . tooth (shown in dotted lines) was gotten finished so close to form that a slight ap 


Making a Herring-Bone Pinion Pattern. out to the exact half length of the pat- plication of sandpaper made a first-class 

BY G. F. DODGI tern and placed in the box, where it job. The teeth were then screwed to the 

In the office where I am employed, a Was held by the thumb-screw and the crown and the spaces between filled i 
drawing was made some time ago for a points of the two screws at the bottom vith strips of the right thickness 


15-tooth 4o-inch diameter herring-bone while the back was cut to the correct ra It was found after the job was con 


pinion for a roll train. Having spent some dius on the bandsaw The edges E of pleted that over two weeks’ time had been 
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tle time in the p ery | round e blanl vere ( I \ if LVee I | ( rig j S 

elf wondering ju \ would at nd finished by hand ess than two days to make the f 

pt the » of ng patte f it Fig. 4 shows the most interesting ope res and finish the teeth ready é 
\ to tall my ly a tion of the whole b, viz., tha f form 1 plac 
detinite conclusion, never having se ny ng the outline of the tooth along its wind Fig. 5 \ ( 1 VIEW f 
t g of the kind 1 ide ng engeth J: repre ents the face p i I plete 1 ( I ( \\ g the pi 

} lhe method here presented was devised the pattern lathe with two fly cutters se eC] All such pinions are made of oper 

red Peutecke, the patternmaker who curely bolted to it. // is a segment of an earth steel and molded in a similar maz 
did the work and who has furnished the equal crown bolted to the adjustable angle ner, the flasks being circular in form with 
details plate J, which was in turn bolted to the an enlargement along one side to accom 


finisl the runner 





ed pinion, the lathe bed, the crown H being diustable modate 
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Accident Due to Combustion in an Air Com. 


pressor Cylinder.” 
BY ALBERT R 
be 


resulting 


I propose to deseri 
common casualty 


frequent incident in the use 
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Backing-Off Attachment for the Lathe. end of the long rocker arm /7, giving seen, the cam has four te / plate 
BY WM. RUNG powerful leverage to the shorter arm / eyed fast to the cam shaft and provided 
itt ment ntended for relieving between the bearings B. Fig. 3 is a $s vith four slots—or fw wt 
ff the te f form« ters, ect f the carriage, bed and taper at to which are fitted t four ad ¢ 
fitte t the tachment pport Al ( » shows ar eet r plates O, ¢ f ng 
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f arbor being used that will go between gag he operator. For straight adjustmet le being 
ie lathe ‘centers As will be en, the feed relieving ( as taps and hobs, the’ turned by mea f a pin in tl holes it 
ined rod ( ntinues int caring /, handle may be bound tight t will be the peripher f the plate—the nut Fig 
vhich is fastened, back of the headstocl seen that the cross-feed screw passes back s tightens 1 ull parts of the can 
to the lathe bed, the back gear being brok- through piece M and is held in place witl ire held firmly 
en away in the drawing to show the fasten 1 nut; the screw then extends forward The nnecting ; an oblong 
ng of the bracket Che same bracket also. through the tool-block nut and the front le at e large et which allows it t 
ipport im shaft in the outer end of of the carriage, and between the handle at travel back and fort] er the hub at tl 
vh is shown the gearing for operating the end and the carriage is placed a spring back of plate P, without vertical move 
im G This cam is adjustable and which takes all the backlash out of the ment The rod provided at witl 
e changed from 0 up to 5-16 inch, working parts of the relieving attachment uumper and at II’ wit bol As tl} 
g clearance up to §-32 inch, onthe and also pulls the tool away from the cut teeth of the he to 
t ee the tool being operated by the ter with a quick movement he spring ige cor 
t . Fig. t also shows the connect Fig. 4 shows in detail the adjustable presses, and f bolt [1 
¢ I vhich is attached to the upper cam, connecting rod, etc., and, as will be the spring p the wor 
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Weight of Flywheels for Engines Driving Direct 
Connected Alternators. 


BY A. M. LEVIN 


rmination of the proper weight 


f tlywhee tor engines direct connected 


lternating current generators, 1s an 


indertaking which, conducted according 


methods, 1s rather time 


y that alternators, working 


should rotate with a nearly per 


-onism, demands a regulation of 


not based on the variation in 


peed, but based on the maximum distance 
a pole may be allowed to deviate from the 


the time would occupy, if 


position it at 


running with perfectly uniform speed 


In order to get an estimate of this dis 


placement, it has been considered neces 


ary to lay out graphically the changes 


from rotation to which the wheel 


uniform 


ubjected but a few of these speed 


urves and displacement curves, as they 
generally called, will convince us that 


Ate 


the same class engines, for different 


team pressures, powers and within cer 


fain limits also for different speeds, give 


similar It therefore suggests 


that if 


VCTY curves 


itself we have at hand one curve 


which 
the 


for each type of engine, in we are 


interested. then we have all informa 


tion which is necessary to settle the ques 


displacement for any engine of 
ilar type 


Phi 


‘ the curves 


consideration leads us soon to util 


only for the determination 


if certain constants pertaining to different 


types of engines which. worked into som« 


less approximate formula, will 


e a tair answet 


\nother circumstance. which will also 


noticed, 1s that by assuming just a 


cut-off in one end of the cylin 


der than in the other, we can manipulate 


the curve look 


and 


W¢ 


things so as to make very 


= P | sit 
much like anvthing we wish we wil 


tl that her« 


Well 


en tumble to the tact are 


up against a condition as as a theory 


For. howe ve! ilutely correct the theory 


remember that the curve 
il construction, built 
while the 


different 


LYeCOINIE 


tricy 
assumed condition 

under quite 
adjustment 


depending on. the 


table 


certainly 


opinion 
preferabl 

theo 
ible,and it is most important 


W hich 


based on pure 


1 
MimMiat have 


Ions 
moh) 
12 


vy understood. In 


posi 


ig@ment in the t 


mia t10on to 


sup 
*t 


} 


] 
vood 


natter and 

handie 
ethcient to 
that 
power m 
wheel of 
an, by a 
tors 


ne the co 
with the supposition 
an engine of one horse 
iking one revolution per minute, and having a 

foot radius Having this coefficient, we 
u'tiplying and dividing it by the various 
get the result directly 


this is to dete 


the curve 


t way to di 
r the scale ot 
she enews 31 } 

he curve was laid out tor 
one 


fac 
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1 


are able to arrive at a more gonclusive 


result 


The object in the following is to derive 


such a formula from well-established 


theory, supplemented by a few approxima 


tions, which conform to a number of care 
fully plotted displacement curves 
\ set of the 


n the 


curves referred to is shown 
effort 
[Il 


curve Each one ot 


diagram, curve / being the 


II 


displace ment 


the 
the 


curve, the velocity curve and 


obtaine d 
it The 


entire 


lower curves has been by inte 


grating the one above abscissx 


represent time, and thi length ot 


the diagram represents the time for one 
revolution 
We know 


erating 


the maximum accel- 


that it Is 


work, represented by the shaded 
area below the effort curve which causes 
the flywheel, and the revolving masses in 
trom a 


general, to increase their velocity 


FLY 


we 
the 


lout 


a maximum point, and it 
of 


minimum to 


also know what part this area 1s 
total work done by the throug 


find the 
the 


engine 
one revolution, then we can easily 


] 
} 


extreme Huctuation 


known express 


1oONn 


ir the 


teet per 


point ot the wheel a 


from the axis; 


number of 


1 


horse-power at 


turns pel 
the 


point 


off at which wv has been deter 
mined; 
weight of 


reduced to 


W HEEFI 


the 
make 


the area A B ( 
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10,000,000, approximately 


area of accelerating energy 


area of total energy 
called coefficient of maximum 
fluctuation of energy 


wv for single and tandems 


engines 

for cross 
Che 

ade in this fe 


0.12 to 0.16; ‘ompound engines 


0.05 only 


that 


to 0.14. approximation 


has been n mula is the 
assumption that [jyax + Vinin 2x 
mean velocity of the point in consideration 
This quantity Viyax 
sented in the dias 
hill to 


Vin. iS repre- 


ram by the vertical dis 


tance from hollow of the velocity 


curve 


Before going further it may be well t 


remember that the displacement curve 


represents, by its ordinates, the distance 


which a pole of the generator, or any 


is ahead or 
gained 


point of the revolving system, 


behind the position it would have 


I Effert-Curve 


EFFEC] 


at the time witl 
Point D 
velocity, 


pole is a maximum 


position due to uniform 


Any 


curve 1s 


In order to get 
distance S — 


some approxi 
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First, we assume that the curve defining 


this area is parabolic. By studying the 
curves for different engines we may be 
convinced that this assumption will not 


lead us 


ir astray 


{: 
Secondly, we assume that the time ft) to 


is one-third of the time tor one revolu 
ton This allowance 3s im some cack 
tion 1] a Wallce 5S in ome cases eX 
cessive, but if any difference in effort 


exists between the head end and crank 
end of the cylinder, or with the reciprocat 
ing parts unbalanced, as in vertical en 
gines, it can easily even exceed this 
amount (Single engines and tandems 
give, as a rule, curves showing a shorter 
interval of time between highest and low 
est velocity than cross-compound engines. ) 

The third supposition we make is that 

G == 2 Suna 

That is, we assume that the wheel devi 
ates three-fifths of the total distance S max 
towards one side of the position of uni 
form speed, and two-fifths towards the 
other. 

With these assumptions we get the equa 
tion: 

60 60 
S.nax. = $ [3 ( Vinax. — Vain.) } - Ay DA 
and for the maximum deviation of the 
pole from the position of uniform speed 
we get 
6 == . eS —_ V, in. }- 
Which equation combined with (1) 
ee tn’ cy Ai.-f. 
N? Ru 
1(CU H.-P. 
* £6 

Chis equation determines the weight re 
quired at a radius RF to keep the maximum 
deviation at that point inside the limit 94 


feet. 


ment of inertia required in a whee t 
keep the fAuctuati inside 
certain limit. It is 


96,400,000 2 H.-fP. 
N? K 


where A is the coefficient of fluctuati 


HR 


which is chosen generally at 1-30, 1-50 
1-100, 1-200, depending on the nature of 
the work which the engine is to do 

The moment of inertia required in a 
wheel to keep the maximum deviation 


from the position of uniform speed inside 


a certain limit 6, we get from equation (2) 
\» _ 40,000,000» H.-P. R 
Wk 4 vee : 
N 2) 
6 is here a certain length in feet meas 
ured at the distance R from the center 


Also 
Tl R? _ 2, 300,000,000 UW’ He my ed 
N* 9 
where ¥Y is the angle of deviation or 
1, 150, 00¢ OOo UU’ H.-P. P 
Ni E 


where E is the allowed fluctuation in de 


H R? 


2) 


grees phase and P the number of poles in 


the generator 
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engineering works Acco 


England States 


which greatly dazzl 


each regarded 


ools, and he advised all 


MACHINIST 


is the most usetul 


the Yorkshire College 


Mr. R. J 


ent, related his expe 


United States, where he 


months in order to 


o the methods in use 


lecturer, the best equipped ma 


found in the New 


Most of the new shop 


the time of his visit, 


he called a barbarous 
| 


ing naked arc lights 


1 the eye. Comparing 


country with those of 


h 


ted that the worst shop 


the States Speaking 
1 


masters and men, he 


‘an master might start 


but he leveled up the 


1 sent them to the 
ais vC t man it 
I considere¢ 
Cl 12 1) 
i 9 Cone 
1 ged by mat 
1 Leed | en 
\met 
r Vv fhittes en 
ithe rder 
re ted m I 
nd looked upon Brit 


but Mr. Sloat aw Tew ev 


pendence among American 
age hours were about 
unionism was strong 
C) y was very 
the Eastern State t 


rang he encountered 


foreman, and among 


utchman, a Swede, an Irish 


German, and men of 


lities, and consequent 


yhesion among them; 
other as a foreigner. In 


lecturer compared Amet 


11 
+ 


pay a similar visit to 


es In a discussion 


Professor Goodman said 
in Leeds had now got 


The I:nginee 


Letters From Practical Men. 
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believe greater success will be some cases are remarkable), but it is very 


I 


Neither conceals the grain of the wood.— attained by twisting cold, even in short seldom that the machine tools on which 


elluloid 





formly 






Ed bars these results were obtained are mentioned, 






The bars above mentioned were used to and therefore it may be both interesting 





serve the same purpose as hair in plaster, and instructive to consider briefly t 






The Action of Iron and Steel Under Different — : : 
: being imbedded in concrete flooring to pre- sign of High 


Degrees of Heat 







vent cracking, the twist holding the ce name given ft 
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ited , ment together much better than the comparison wi 
lo begin with, I wish to agree with Mr "eee ; ; ° 6 si 
Aves : traight I It was also found that the garden’ type 
Haley, at page 99, Vol. 26, on two points , = aa 

t ars considerably La 











twisting toughened the 









First, I do not dispute the statements of ' , : , ’ ; 
: : , i ; he machine 1s shown 1n Figs I and 2 because they are continuous in their action 
Mr. Wilmore, at page 1849, Vol, 25; se ry ; , : ' 3 ’ , ‘<4 ; ; 
a. Bis Upon the completion of the machine I and not intermittent like the plane 
nd t only possible but a very easy ayer . oat ‘ , <—s . 
, vitnessed the twisting of several bars, shaper, slotter, etc., which machines, be 
( to tw ire iro! nd steel un : 1 ’ , 1 ; 
nd, strange as it seemed, the length, over sides having to have some special device 





was precisely 






before. 






he conclusion we reached, as the rea- iron, and this metal cannot, even by the 


















Fl 





1 
Vi \ \\ i id ° ; < ; 
f ‘ t yar face of t 
. ! i 
k ] , , | Tauled = mist ) ~ 
Va ; ned ] y ‘ 
oo wie wl fore1 ( 
sine Mus} r lef 
‘ i Pa ei ( y 
1 ¥ 
. Iirriedliy with t pT go f Ke ‘ 
High Speed Lathes. aa = ' ; 
rhe first and most f-evident altera 
iditor American Machinist ‘ 
in Machinist that wi nave t be mad Ii 
Since ¢ ¢ ly t ) the te ¢ } 
. it. islbey of the Tay V init design is of « rse the increasing of 
' steel, Mechanical enginee! ver driving power ind f dat t may be 
t r! ] } : ] + t ; 
e world lave Ter devo g ot as well to give tl results of a test mage 
attention to heavy cutting at speeds which by me some time ag The machine v 
, A i am if biial Alii Wald 
NG SOUARE BARS up to that time had been thought impos- a g-inch center (18 inch ving) latl 
2 « aii i i Af ii ! » Val aah i 


etht, The } ae test . 
1b] ihey, by their experiments, tests, having a cone 13, 1014, 8 and 5 inche 


ch if we ired with a scale, but to the €t¢., soon found that the order of things diameters for a belt 2 inches wide: the 
ye no unevenness was perceptible had been completely reversed, so that now countershaft speed was 140 turns per min 
The bar were twisted cold You can ‘he capacity of a machine is the utmost ute, The following are the particulars of 


. ’ 1 - possible ountnnut t the , Line can ne ' ° > ‘ 
ce, of course, the difficulties the uniform ! ible output that the machine can nego- the cuts taken from forgings of 30 tor 


eating of such long bars would involve, “@te, and not, as it hitherto had been, the tensile strength: 
It 


) it F the “rytt? t +] . 
particularly as they were twisted by a con Capacity ot Lil€ cutling or tne 
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Making a Correct Forming Tool 


\ 


Losing Time 





boss; but when Tom's 


I quaring the 


( n't making any chips for the first 


surs three times in a week and a cer 


» either doesn’t get done to time or 

er man has to run Tom’ he to 

fi hecomes a matter of urgen 
portance It isn’t every shop of small 
1edium size that could with impunity 
fom to pack up and clear out. Hi 
place may be filled with as bad a time 


workman Besides, it 


keeper OTF 


might have co you quite a pile to shape 
im into the all-round man he 1 a sort 
that, about here anyway, is mighty scarce 
only scotching the evil 
n any Case, a a skilled 


another job and hold it until his 


Sacking a man 


mechanic wi 


easil get 
islly g 


weakness becomes evident and intolera 


ble Perhaps too little stress is laid on 


this point by foremen and others in en 


gaging men 
Bad timekeeping is without doubt one 
f the most demorali influences in a 


ing 
the disas 


the 


hop and carries with it most 


trou consequences to proprietor 
a period of twenty years, we 


that 


Spread Ove! 
came at all 
We 


have endeavored to inculcate discipline in 


have tried every recipe 


near to common sense or expediency 


this respect by means of force and by 
means of persuasion, by bonuses and by 
fines, by altering the starting time from 


6 A. M. to 7, by refusing admittance after 


proper time; but all to no purpose, every 


effort appearing a mere waste ol! 


Usually the 


energy 


best workmen and those of 


longest standing are the worst offenders 


\ few years ago we made a selection of 


ome of the worst timekeepers and re 


placed them as 
but at the 


opportunity presented with 


new men, end of six months 
the temporary improvement had quite van 


hed 


great hope s 
rules 


for the perusal ot 


e of your readers to whom such 


ARTER-CLUB FUND 


(1) A committee to be elected annually 
vy the employees, consisting of three or 
more members and a treasure 


(2) Phe 


per week for each hand who does 


employer agrees to pay to the 


not lose anv time during the week 
(3) Payments to the fund by time losers 
be as follow 
Forlossof For loss 
a quarter of any 
ofaday _ lesstime 
Workmen in receipt of 25s 
and ovet 3d id 
Workmen in receipt of be 
tween 15s. and 25s... 2d id 


Workmen in receipt of unde 
15s 1d Ad. 
(4) The total amount of the funds 


derived from the contributions of employ 


ees and employer to be divided twice a 
vear among all hands at such times as may 
be determined by the committee in the 


and 1d 
All lost time to be determined from 


above proportion, namely, 3d., 2d 


(5) 
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the time-book. In case of illmess or any 


( the 


tating such cause must be sent during the 


sufficient cause for absence, a-notice 


ing which the matter will be de 


vith by the committee 


(6) In the case ot workmen leaving 


from any cause, the question of remission 


! amounts paid in shall be determined by 
the majority of the shop, but in no cast 
shall such remission exceed one-halt the 
mount paid in 

(7) Itmployees not returning to work 
it the fixed time after holidays will bx 
come subject to rule 3, unless special at 


rangements have been made beforehand 


(8) In the case of men working late at 
night the following exceptions will — be 
made (a) Those working until 10 P. M 
will not be lable for stoppage up to 
\. M. next morning. (b) Those working 
after 10 P. M. will not be liable for stop 


page up tog A. M. next morning 


(9) In the case of an employee who has 


not worked the share shall 


full year, his 
be determined pro rata to time worked 
\ll disputes to be 


for settlement 


(10) referred to the 


commiittec 
the effect is to auto 


\s will be seen, 


matically penalize the bad time-keepers to 


the advantage of the good ones. It has at 
least the merit of being to use the ex 
pression of one of the sufferers—‘rather 
constant” in its action. Every default 1s 


visited by a fine 


after a full year’ 
Club,” 


its influence 


lam sorry to say that 
experience ot this 


“Quartet even 


that appears to be waning 11 


Che contirmed late-comer has learned, o1 


has become resigned to look upon it as an 


inevitable fixed charge upon his wages 


like rates and taxes. On comparing notes 
vith other folk, I find most, or I may say 
tll, in the same hol Che big fellow with 
is thousand hands 


don't stand any humbug; no bad time 
but for all that I am 


that in this ¢ 


keepers our way” 


convinced untry the slack 


ness of workmen in this matter 1s a press 


ing evil, the extent and far reaching effects 


of which on the trade as a whole are not 


sufficiently realized. Lost time is bad for 
and 


for the emplover, tor 


the workman bad in a double sens« 


not only are hi 


profits diminished by decreased produc 


tion, but his establishment expenses pet 


increased in direct 


The bad effect on the 


man are proportion 


morale of the shop 


in general, and on juniors and appren 


tices in particular, are items of no small 
importance 

The evil consequences will, I think, be 
granted, as also, I believe, the wide 
Could 


diagnosed we 


readily 


prevalence ot the disorder the 


causes be so easily should 
probably be a long way on the road to the 
discovery of a remedy \re mechanics so 
well paid that they can afford to lose time? 
Is 6 o'clock, or even 7, too early to expect 
Do they drink 


too much or go to bed too late at night? 


men to commence work ? 
[f the cold mornings are a difficulty in the 


winter, why do they lose just as 

















the 


aid to waking at the 


time summer Is a more reliable 
proper time required 
lack of self-discipline and strengt!| 


of mind increasing Jr 


N1ok Bos 


An Oil Pump Experience. 


Editor 


American Machinist 
While I 


glass bottle factory, things other than mak 
; 


was a mold maker at a large 


ing molds sometimes fell to my lot as tl 


following experience will show \ fuel 
oil plant is used for firing the 
heating furnaces, known in the glass bus 
ness as “glory holes,” and there is a smal 


- ; 
he o 


is supplied to the burners under pressure 


continuous glass melting furnace 


and it is blown through them into the fur 
in a fine spray by compressed air at 
The oil 


drawn from a small service tank by a 


naces 


about II pounds pressure 


twit 
single plunger 


cylinder, flywheel, 


the 


acting, 


pump, discharge from which passes 


under an air chamber, through a coil heat 
ed by 


the factory supply pipe 


the exhaust steam of the pump 

On this pipe neat 
the pump is a connection to a stand pipe 
rhis connection may be closed by a valve 
The stand pipe is 2% inches and is jacketed 
by a 4-inch pipe carrying the exhaust from 
the air compressor which supplies air for 
this system. Supported within and some 
what shorter than the stand pipe is a 1! 


inch pipe open at the top. The lower end 


of this 1%4-inch pipe is led back to the 
service tank, It will be understood that 
the excess of oil above factory require 


ments passes up the stand 
the 1 
Che overtlow 


pipe and over 


flows through inch pipe into the 


tank is thus heated that 


may keep the oil in the tank warm enough 


o flow freely in cold weather. The stand 
pipe should be kept overflowing to keep the 


pressure 
\bout 


r came to the 


constant 
sixteen ni 
manage 


ported that the burners wet 


nd directed us to locate the cause of the 
trouble and apply a remedy \n examina 
tion showed that the pressure gage at th 
oil pump (which should show a pressu 


of 22 pounds when the stand 


+) 


pipe vel 
was fluctuating between 10 and 160 
pounds As the both 


discharge, clicked as if working properly 


OWS 


suction and 


valves, 


| went to the tank expecting to find the o1 


low, and was surprised to find the tank 
full and the overtlow running a good 


| le re 


pipe overflowing at less than half the the 


stream Was a puzzle: the stand 


retical and usual pressure necessary t 


lift the oil to the overflow. The conne 
tion between the factory pipe and the stand 
pipe was then throttled and the pressur 
rose It was 


promptly temporarily cor 


trolled by throttling the stand-pipe conne: 


tion. Now, why should the stand pip 
overtlow under these conditions? Two 
solutions offered themselves: One was 


that the overflow had a large leak below 
the top, the other that the steam jacket 
had overheated the oil in the stand pipe 
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and it had boiled over. The frothy nature 
of the oil 
ter theory 


overflowing strengthened the lat 

The compressor was stopped 
interfering 
the oil 


as soon possible without 


das 
with factory operations, and while 
stand-pipe con 
od 


1 1 
no i 


pump was kept running th« 
nection was opened The pressure st 


it 22 pounds, proving there was 


We now have a three-way cock in the 


exhaust pipe from the compressor and in 
warm weather the exhaust turned out 
f the stand pipe cke 


renew 


Che plungers 
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RENEWING OIL PUMP PLUNGERS 


iginally 
to 
tubing and threaded for 


as shown at “1. They were 
of 

the 
B 


turned to size 


were OI 


turned receive sleeves drawn steel 
clamping art 
Che 


on 


rangements as shown at and ( 
and faced 


Phe 


more 


tubing was 


both ends on the arbor shown sleeves 


are kept on hand, but are durable 


than either the solid machinery steel or 


brass plungers used before. While taking 
two or three minutes longer to put on 
than a solid plunger, the arrangement has 
the advantage of lower first cost, greater 
durability and keeping the plunger to 
onstant size, thus saving packing 
Wa. A. Franti 
The Metric System in Germany. 

Editor American Machinist 

\\ it} eterence to Mr Ba 
“Metric S 1 in Spain t page 5206, | 
yould | » state that w ¢ \ \\ 
ng in Germany as a machit ip to "9 
| way ed rules w mi ! ng 

ly i d cy vert tT Cs ‘ ‘ 
| uld get thet 11 d irdw 
tore, as far as I « l ( 1h 

In Germany | the important ew 
nd nuts re not e1 vy d C1 1 l 
ifter the English measurements For 
stance, the diameter of the nscribed 
circle of the hexagon, that is, the widtl 


of tne wrench, is 1.4 d 
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twist drills I ever saw in German ma-_ smallest punch that can be used 
chine shops were sized to the millimeter. cess f the first operation 3 
If I wanted to drill a tap-hole, I had to smaller w r the t 
ask for a drill of so many millimeters. S met | vides « rance 
that the only way the inch affects the serves tripp 
German machinist is that he ought to ) F 9 ‘ 
know that the inch is 25.4 mm., and, ex n ( g 
cept for ead cutting, it would not TI ft 
bother him if that inch were a mile long ) ( 
\ny Get n eng ring p cket b < oW ‘ 
the tale J. ScHURING { h 
Milwauk« 
A Drawing Die. 
Editor \merican Machinist N 
Phe kete show i d tor the ft . 
operation in drawing a sl ft i N 
14 sheet me | | The d te | { 
the blanl 5 nche 
| , 
D x 
‘ wS, 
} 
\ 
fF 
ee 
- F 
D G 
B : 
aaa 
a 
| H 
I 
] 
= — 
‘ t .X s \ 
The « wing die wf le f { f 
is two por t teature | fi g 
[he rounc oO t K ( t made } t ] 
smaller the bottom w i out, and I di v ; 
larger, wrinkle vill fort nd r tl re | ! 
metal at the For this size blank the hel ] ted I 


503 








594 


this drawing on a toggle press only, but 
over 200,000 have been drawn oun @ single- 
stroke press. The cast-iron die-holder is 
superior to an all-steel die. A steel die of 
the size would be costly in material and 
labor. I harden the inside of the die only, 
and this I make as hard as possible. <A 
quarter turn of E sufh- 
ciently to allow one, and only one, blank 


will release D 
to be fed under the punch. 

J is three strippers for this heavy work 
When the blank is being drawn, the strip- 
per is forced out, and is forced in by the 
spring when the blank is down far enough 
to be stripped. JL is a plate made fast to 
the base to keep stripper in proper posi- 
tion. The small pin is for the purpose of 
testing stripper to see that it 1s working 
right. 

Care must be taken, when finishing the 
end of the stripper, that it will not scratch 
the this I make the 
radius of the stripper end larger than the 


metal. To avoid 
radius of the die, this causing the center 
and not the ends to strip. The reader 
may ask, “Why use two E bolts?” This 
is done to bring ) down flat on the blank ; 
if one side clamps and the other is loose 
the latter the 
Many a good punch, die or punch press is 


allows metal to wrinkle 
spoiled by improper means for clamping 
while drawing and for stripping 


The method of feeding the 


blanks 
after drawing 
blanks to the punch is optional with the 
small sheet-iron feed plate 
screwed to the 
three blanks, one after the other, the oper 


ator feeding the blanks with the left hand 


maker. \ 


die-holder provides for 


and operating clamp /) with the right 
D. G. 





Meeting of the National Association of Manu- 


facturers, 
The above named association met at 
New Orleans April 14, and the = con- 


vention was unusually well attended. The 
David M 
Parry consisted of a vigorous arraignment 
their 


opening address of President 


of trades unions Practically all 
principles and practices were condemned 
by him in the severest terms, and he ex- 
pressed the belief that unless checked they 
would ultimately lead us into socialism 
and rob this country of its prestige as an 
industrial nation. His address would be 
apt to give a shock to those of our British 
cousins who have been explaining that one 
of the reasons for our rapid advance here 
is our “freedom from union dictation.” 
The temper of his address may be perhaps 
the fact that he de 
nounced conciliation as a myth and arbi 


He described Chicago 


best inferred from 
tration as a failure. 
as the headquarters of unionism, attrib 
uted its that fact 
and concluded that part of his address by 


sad civic condition to 
saying that Chicago “will be in the hands 
of martial law in a very few months, un- 
less there is an awakening of the civic 
pride which shall put an end to the law 
lessness now throttling the city.” 

the 


The speaker especially denounced 
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eight-hour law and the attempt to limit 
the power of granting injunctions and of 
punishing for conspiracy, and said they 
should have been entitled “Acts to Repeal 
the Bill of Rights.” 

The resolutions adopted by the conven- 
tion were much more moderate in tone, 
and declare as follows: 

“Fair dealing is the fundamental and 
basic principle on which relations between 
employees and employers should rest. 

“The National Association of Manufac- 
turers is not opposed to organizations of 
labor as such, but it is unalterably opposed 
to boycotts, blacklists and other illegal 
acts of interference with the personal lib- 
erty of employer and employee. 

“No person should be refused employ- 
ment or in any way discriminated against 
on account of membership or non-mem- 


bership in any labor organization, and 
there should be no discrimination against 
or interference with any employee who 1s 
not a member of a labor organization by 
members of such organizations. 

“With due regard to contracts, it is the 
right of the employee to leave his employ- 
sees fit, and it is the 


ment whenever he 


right of the employer to discharge any 
emplovee when he sees fit 

“Employers must be free to employ their 
work people at wages mutually satisfac 
tory, without reference or dictation on the 
part of individuals or organizations not di 
rectly parties to such contracts 

“Employers must be unmolested and un 
their 


the management of 


business and in the use of any methods or 


hampered in 


systems of pay which are just and equit 
able 

“No limitation should be placed upon 
the opportunities of any person to learn 
any trade to which he or she may be 
adapted. 


“This association disapproves absolutely 
of strikes and lockouts and favors an 
equitable adjustment of all differences be- 
tween employers and employees 

“The National Association of Manufac 
turers pledges itself to oppose any and all 
legislation not in accord with the forego 
ing declarations.” 

Resolutions providing for the appoint- 
ment of a committee to deal with the work 
of forming a central organization to deal 
with labor questions in a collective, scien 
tific and effectual manner were also adopt 
ed. Mayor Jones, of Toledo, who is a 
manufacturer in a large way, made an ad- 
dress in which he protested against the 
exhibition of any bitterness towards union 
labor. He defended unions, said he urged 
his own men to belong to them, thought 
the unions had been great educators and 
was opposed to any war upon them. 

Mr. attitude upon the 
question was by-no means endorsed by all 


Parry's labor 
the delegates, and many of them consid- 
ered that his statements were intemperate 
Onthis account there was some 
the 


presidency, but nothing of this appeared 


and unwise 
talk of opposing his re-election to 
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upon the surface, and his re-election was 
by unanimous vote. Marshall Cushing, of 
New York, was elected secretary, and F. 
H. Stillman, of New York, treasurer. 
There was considerable discussion of 
the tariff question, Charles Norman Fay, 
of Chicago, strongly urging that the asso- 
ciation put itself on record as favoring a 
revision. He was supported by several 
members and opposed by others, the mat- 
ter being finally disposed of by a vote, 
carried by a large majority, upon 
the table, thus cutting short what seemed 
likely to be a long tariff debate. Pitts 
burg was chosen as the place for the next 


+ 


to lay 


meeting. 


Keport of a Committee of the National Associa- 
tion of Manufacturers on the Metric Question. 


Our readers will remember that as a 
result of discussion of the metric question 
at conventions of the National Association 
committee 


of Manufacturers a was ap 


pointed to submit a series of questions to 
the membership and to prepare a summary 
of the replies. The this 
mittee has been submitted, and a 


report of com 
copy of 
as fol 


it is before us. From it we extract 


lows: 


lo the 


turers: 


National Association of Manufa 


In accordance with instructions, your 


Committee on Weights and Measures has 
submitted to the members of the associa 
tion a series of questions with a view to 
ascertaining their views regarding the gen 
eral advisability of the adoption of the 


metric system by this country, and specifi 


cally regarding the desirability of the 
passage of the bill reported to the last 
Congress by the House Committee on 


Coinage, Weights and Measures, and we 


submit as our report the following sum 
mary of the replies: 
The total 


was 264. In some cases some of the ques 


number of replies received 
tions were passed over without reply, and 
the i 


questions were too uncertain in 


in others answers to some of the 
tone to 
permit their being treated as categorical 
We have in the following sum 


the best of 


answers. 
marized the answers to our 
ability and have endeavored to show by 
examples how some of the less clear an 
swers have been treated in the classifica 
tion. No interpretation of these votes 
would materially change the result 
Question No. 1—Would the adoption of 
the metric system tend to increase foreign 


business in the line you represent ? 


The answers to this question are as fol 
lows: 
f. ee ; ‘ , : 60 
ee 175 
Non-committal . . 2 


Would the adoption of 


the metric system be beneficial to domes 


Questi mn Nx . = 


tic business in the line in which you are 


engaged ? 
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The answers to this question are as fol 
lows: 
Yes.. 34 
No. ° 
Non-committal 4 
Would the adoption of 


the metric system by our government, for 


200 
Question No. 3 
its departments, including 


any or all of 


customs houses, arsenals, navy yards and 


public works, be detrimental to your busi 


ness? 
The answers to this question are as tol 
lows: 
Yes Os 
No .. 137 
Non-committal 2 
Phe answers to this question must of 


‘ourse be viewed in the light of the fact 


that 


with the government, and a 


many manufacturers do no business 


I] would 


such 
necessarily answer no 


No. 4—Would it 


the metric svstem by 


Question induce the 


adoption of manu 


facturers and others in private transac 


tions? 


The answers this question were as 
follows: 
Yes 1O0 
No 1OooO 
Non-committal 20 
Muestion No. 5 If our export business 
should largely inere e with countries u 
g the metric system 
( ) Would such ners ised bi sIness le d 
em to cept English measurement 
vith |e biection than hitherto, or 
(hb) Would it lead to the introduction 
t e metric system | t cou vy under 
the operation of the natural laws of sup 


ly and demand without further legisla 


al 
t} « Is We ( ( ( ( S 
"1 
ilows: 
Yes 77 
No RI 
Non-committal 23 
Phe answers to question (b) are as fo 
1 . 
— 


Yes 
No Q2 
Non-committal 25 
Che 


more general in form and hence more sat 


answers to these two questions are 


isfactory than the replies to the other in 
quiries. In many cases no direct answers 


were given, the voters’ intentions being a 


matter of inference from their general re 
marks 


No. 6 


bility of an 


Question Assuming the desira 


international 


veights and measures, is it of sufficient 


} 


consequence to justify incurring the fol 


wing acknowledged disadvantages: 

(a) The abandonment, or necessity for 
re-writing, all non-meityri cnginecring lit 
rature 

(b) Changing our small tools and 
tandard gages now based upon the stand 


ird inch: 
: . : 


\bandoning the inch with its binary 


divisions in common use, such half 


sixteentl tv-second, 


system of 
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sixtv-fourth, and the decimal divisions of 
the inch: 
Abandoning the standard 


(d) present 


screw threads, which are based upon the 
inch? 
The answers to question (a) are as fol 
lows: 
Yes 35 
No 153 
Non-committal 13 
The answers to question (b) are as fo 
lows: 
Yes 47 
No 
Non-committal 12 


The answers to question (c) are as fol 


lows: 
es 50 
No 151 
Non-committal 10 


answers to question (d) are as t 


Phe 


Lows 


The answers 1 thi Serie Of ques 1 
ire m very itistactory torn In nea 
il Cases hey re categ rical ind 1 Tew 
or none there nv dou as t the view 
of the vote Five voters do not conside 
hat 11¢ aopt rT tiie 1114 \ 
would ¢ e abandonmen f the 
presel tan ( I crew ead | 
hve | ( CCT ¢ ed ) s 
One \ - SS] ld Cong 
ny ent ‘ ( I ( 
VSI I CD nent I ( 
( ( Ve 
| - ( Cy ule 
\ 
vi; 
\ ” 
NT ss pees. ; 
Vine IsWe t = (pli 1 I ‘ 
to the last s re ch torm t ene 
t very UL Ce ntv regarding the 


tem was legalized by 
\ct of Congress in 1866, and has there 
fore been on a legal equality with the 
English system for thirty-six years, to 
what extent have vou made use of it and 


what has been your practical experience 
with it 


The 
h 


always in the f 


answers to this question, while not 


lowing words, mav_ be 


classified as follows 


Practically Pal 
Very ttic Is 
lo a. limitee extent and in i Tew 
Instance Pas 
in some department 2 
In one ce tinent 
In Jal \ 
[In foreign business (export or import) — 27 
In spec casi r when required 13 
I respond ( 4 
som } 
Largely I 


595 
The report says 
As question No. & is the most com 


prehensive in its scope, the replies brought 
comment and 


The 


practically all 


forth considerable opinion 


of a general character appended 


extracts embody that was 


was brought out in the way of experience 


opinion regarding the metric 


Then there f vy extracts from a num 
ber of letters from manufacturing con 
cerns. We do not print these from con 
sicle ol f space, but a fair summary 

f them f ws: Six have had no 


system and are 


ipposed Five who have had no ex 
perience wit t favor One has had 
experienc \ ‘ opposes it 1x 
] ive | cl @NX pry ‘ \\ ] { and tavor it 
br n ce re g nine no very definite 
concl ‘ \ within the above 
| 1th 1 
ihe rep c ! \ 
\ ( ( t instructed t 
mit hie re nmendation t 
‘ ( yn ld 
( +h 1 cl ny the 
erely t certain the 
v ( 1 ne the nember 
g C1 nk f any 
g met ystem 
| ‘ ¢e Clear 1 mm) the 
' 
( 1! at 
i re 
c ‘ ‘ t the 
ep ed th 
1 | i ( ‘ 
( \ \\ irawn 
! I Weve not 
t nd 
; leg tt 
( \ nadersto d 
t ‘ ( emt cluice ] inl 
' neat 
i} ( s HW Chait 


] ; \l. Donat 
Committes 
\ committee, appointed by the Seeretary 
t State for War, | for some time been 
considering e question of the production 
of standard leading screws for lathes for 
use In gove nent rkshops and. else 
where AS ine for this purpose has 
been built by Sir W. G. Armstrong, Whit 
vorth & ¢ designs approved by this 
committee nk to be placed at Bushy 
House in charg f the committe Phe 
Office of Wor ve now under consider 
tion e plas { pecial building for 
machine t iy e duty of the 
( 1 ttee ¢ gover , ‘ 
vorkshop de certified cop 
de f the indard 
\ warn One ng 
it the: he y d not be « ‘ 
ir? ) \/ ) 
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The Bureau of Manufactures. 
the United 


States Government, that of Commerce and 


new department of the 


Labor, there are bureaus and _ bureaus 


or relative magnitude. None, we are sure, 
can have a more important and, if proper- 
ly filled, a 


function than that of the Bureau of Manu- 


more helpful and beneficent 


factures. It is proper to suggest that its 
' 


success and usefulness will depend largely 


upon the attitude and the assistance of 
“those whom it purposes most to benefit. It 
is announced that it is the mission of the 
bureau to foster, promote and develop the 
various manufacturing industries of the 
United States, and the markets for the 
same at home and abroad, by gathering, 
compiling and publishing all available in 
formation and by any other methods that 


onsular officers 


Thee 


including 


may be found useful 


f the United States, consuls 


general, consuls and commercial agents, 
although under the authority of the De 
partment of State, are required to gather 
and compile information and statistics that 
shall be 
for the special use of the Bureau of Manu 


The 


amply demonstrated their value to 


useful to American manufacturers 


factures consular reports have al 


ready 
the commercial and manufacturing eom 
munities, but they have also and more dis 
tinctly suggested the possibilities they 
command for more extended and more 


Up 


generally 


pertinent usefulness to the present 


time they have not represented 


the results of intelligent, systematic and 
exhaustive gathering of information § so 
much as they have an incidental if not a 
haphazard noting of whatever may have 
forced itself upon the notice of the send 
The the 


has 


ers reporters of information 


which thus far been conveyed have 


usually labored under the great disadvan 
tage of not having the requisite technical 


knowledge for even recognizing or dis 
covering, much less for correctly report 
ing, the information most desirable for 
the help and guidance of manufacturers 


It is to be hoped and expected, therefore, 


k will be arranged to b 


systematically, or in 


done 
of 


that this wor 
more pursuance 


some definite and comprehensive plan, and 





that it shall be done as extensively and 
thoroughly and constantly as possible. To 
this end it is most desirable that not only 
the head of the bureau but his co-opera 
tors, assistants and subordinates shall have 
the special knowledge and training that 
will best fit them for this special work. In 
the domestic department of the work of 
the bureau it could of course be assisted 


by co-operation with the Bureau of Labor, 
and, indeed, it may not be easy to sharply 
what shall belong 


other It 


apportion and separate 


to the and what to the 


one 
should not be necessary to say that both 


of the bureaus in which we are here most 


interested should be absolutely free from 


bias, and from all predilection for making 
out a case in any interest whatever. 


At the present stage it will be very 
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most de- 


proper, and it would seem to be 
sirable, that all who have ideas as to the 
functions of the Bureau of Manufactures 
and as to the means and methods by which 
it may be made most useful should freely 


When it 


be a thing to 


oet 
ges 


advance their suggestions. 
fully under way it will not 


be wondered at if some plain criticisms 
are called for, and especially so if in gen 
eral it proves itself well worth the criti 
cising 


The European Zolverein. 
The \gricultur 


gress at Rome decided to postpone 


International Con 





action 
upon Count von Schwerin Loewitz’s prop 


ml 


osition for a European ec nation o1 


America, with the ob 


against 


het 


zolverein 


ject of shutting mut of European mar 


kets. In the course of the debate upon 
the matter, the press dispatches state that 


Signor Luzzatti, who has been three times 


Italian Minister of the Treasury, and who 


Italian authority 


is considered the highest 


on questions of commerce, expressed his 


astonishment that in the presence of the 
high tariffs just voted by Germany and 
Switzerland and the tariff now being pre 
pared by Austro-Hungary, any dare sug 


a European customs union to oppose 


gest 


\merican competition. Is there hope for 


a European agreement, he asked, 
the United States? It 


threaten 


be fi re 


declaring war on 


would be ridiculous to war, he 


ud, without an understanding 


among 


the allies. Even the renewal of the present 
European treaties was difficult. The ex 
isting tariffs were so enormous that they 


were threatening to put back Europe eco 
nomically to the Middle Ages 

How was it possible under such condi 
tions to fight the United States, of which 
he must speak with respect? Her 
| 


while her f 


great 


ness prudence ree 


Italy, 


too | 


imposes 


commands especially, cannot take 


the matter ightly, as she not only 


sends goods to America, but men who are 
going to seek their liberty, work and pros 


perity. The present threat was not serious 


because a customs union was impossible 


among the European nations. If was 


possible, America would defend herself. 


and how could Europe compensate herself 
tHe 


for the damage that America could do? 


' , , 

In other words, this Italian statesman 
evidently recognizes the fact that the 
United State s composed of fifty-two 
tates and territories, together covering 
an area greater than that of Europe 
put together; that within this territory the 
benefits of absolute commercial liberty are 
enjoyed, and that be f Te Europe can hope 
to successfully wage a commercial wat 
against us, or to be economically inde 


she must within European 
This, 


impossible, 


pendent of us, 


territory secure a like advantage 


Signor Luzzatti declares, is 


and points out that the trend of present 


political movement is away from any such 


removal of the burdens from interstate 
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commerce within Europe In other words ind when fourteen years Old Was appre 


an attacking army must be harmonious  ticed toa carpenter, and followed that line 














na 1 . iC in concer mor at n t YE Ss econ re tet 
— ( t ¢ e W d wi 1 \ el 
. ] C \ ad ‘ re t 
\ summary of the report of the Moss ‘ y 1 nd 
\ ed § her 
ey ¢ nlussio1 ch came over here t enty-1 veG mS ‘ 
< ay ind tri9 c ( yc } s hes Cl I \ 1 eT 
} } rT 
cabled over nd seems to ust ‘ na 
e familiar fact tl in ve can gS me . ) ~ cing 
’ ! cy ’ t t] 
sually find and see what he 1s Q i¢ S ‘ 
for and w be blind to all else Phe a wo! PHMAK , 
eral conclusions arrived at are that British VOTRINE vie VERS 
‘ Orcs + < yr to 1 ( S 
rkmen have nothing to learn from 8 & 1S4 
, , 
\merican; that most of the inven f They beg ' 
value in American industrial ¢ S wren W I ) 

; , 1] ‘. — ‘ 
men e by men of Eun pean bit etc nishee y Nar sdlradatiantals iW : ‘ 
though it is acknowledged tl there is Mass sol he wre i ‘ 
here great disp ton to welcon new In IS4 nev were ) t purel thie 

me sil nd to recognize n \ nd tools | ) ( 
t | v1 re the thing of tinued grow rapidly, and \ ! 
P 1 nts } ] wre \ 
ce n the developm f Pp nt wre! ‘ ce 
ndustrie Vely 1) ent he Nn } 1 cing 
' i i = 
a ried ‘ 1 ( nre 1 wit ‘ of 
hear blad nd. knix for hay see 
— e silea niaades and cs ) ble 1% 
The Association of German Machine ; : : 
_ : ; : machines. In 1869 the brothers separated 
Tool Manufacturers is taking up with its, ‘ 
7 ‘ ” but the improvements devised by Loring 
members the proposition for a collectiv Ba lid : 
. " . 9 — Coes compelied a reconsolidation nephews 
exhibit at the St. Louis World’s Fair 


3 of Mr. Coes coming in as partners \ 
Not very much interest has previously bef 
Pp . month or so betore 
been felt by these tool builders in the ex ; 
; - Mr. Coes bought out the other interest 
position, but the Imperial Government is ; ; 
; as and became sole owner of the wrench 
anxious that German industry shall par : 
: : ; - business Mr. Coes is at his office dai 
ticipate, and the Prussian trade minister , 
. and has “patents pending 
ial department is endeavoring to awaken 
the enthusiasm of the tool manufacturers 
It is an official opinion that the manufac Some New Things. 
turers of the nation, and especially the NEW PORTABLE KEYSEATEI 
tool builders, ought to lay their products The half-tone shows a portable machin 
before visitors at the St. Louis fair in for finishing out the ends of milled key 
order to increase their sales in North, seats and for truing up the sides of key 


Central and South America, the West Ways which have become worn throug! 





Indies and Eastern Asia. We understand 


that Ludwig Loewe & Co., of Berlin, have 











early signified their willingness to tak 


part ina collective exhibit 


The Coes Wrench and Its Inventor. 


Next to the hammer the most familiar 
and constant tool of the machinist is un 


doubtedly the monkey wrench, as we all 





call it. It belongs not only to the machin 
ist, but to the workers in the various other 
trades, to all who have to do with the 
steam engine or who operate machinery 
for any purposé The wrench which has 
held its own against all comers and which 


-day 1S most extensively used is un 





a ubtedly that of the Coes type, at d one 
of the remarkable careers in mechanical 
lines is that of Loring Coes, the inventor 


f it. He has just passed his ninety-first 














birthday, is still inventing and is. stil 
looking after and pushing the wrench 
busines 

His career, a sketch of which has lately RTABLE KEYS 
heen put out for general circulation, 1: 
quite an interesting one if only his cor gears, pulleys and couplings working loose 
nection with the development of the on their shaft The machine has a capa 
wrench is considered, although he has for city for shaft up to © im Ih n diamet 
most of his iife had also other mechanical and w mill close up to a shoulder 
interests. He began life on a New Eng flange The under side of the bed is ot 


land farm, going to school in the winter, ‘““V" form, so that when the machine 
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The rings which form 
held in 


set of balls. 
the races for the balls, 


each 
while all 


by the nut at the end, are free to move 


endwise individually enough to equalize 
and distribute the pressure over all the 
balls in case of wear or imperfect aline 














= 
| 
f } 
} } 
| 
' ¢ < 
rHE GURNEY BALL BEARING, 
ment. For heavier service the rings may 


he made narrower and more sets of balls 
may be introduced in the same length of 
bearing. For shafting or other places ap 
propriate means of securing the rings will 
The 


split, as required 


themselves bearings are 


suggest 


made cither solid o1 
They are made by the Gurney Ball Beat 
ing Company, Jamestown, N. Y 


Technical Publications. 


How to Become a Competent Motorman.” 


gy V. B 


Livermore and James Will- 
with 45 illus 


iams. 232 4x6-inch pages, 
trations, D. Van Nostrand Company, 
New York. Price, $1.00 


Chis is a highly useful and strictly prac- 
tical little book by the chief instructor and 
shop foreman of the Brooklyn Rapid Tran 
the electrical 


sit Company It describes 


equipment of the trolley car, the troubles 
which arise in its operation and the meth- 
ods of overcoming them and getting the 
car in without help. It is of convenient 
size for carrying in the pocket and can be 
recommended to all motormen who aspire 
to an understanding of the machinery in 
their charge. 

“Reports of the Tests of Metals and Other 
Materials for Industrial Purposes” made 
with the United States testing machine 
at Watertown 
year ended June 30, 1901. 


\rsenal during the fiscal 
659 6x9-inch 
pages, with numerous tables, text illus- 
The Gov 


ernment Printing Office, Washington. 


trations and folded diagrams 


This volume records over 3,700 tests of 


various materials, many of which were 
made for various government departments 
and for private parties, although the ma- 
jority were for purposes of investigation, 
of which latter the most comprehensive re- 
lated to cement and cement concrete, and 
these have furnished some important in- 
formation. Many phases of the properties 
of cement and results of various methods 
treatment investigated. 


of cement were 
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Among these were included the fineness 
of grinding, the rate of setting as influ- 
enced by the quantity of water used in 
gaging, the effect of retarded setting and 
of setting at various temperatures down to 
zero Fahr. 


“Continuous Current Dynamos and Mo 
Their By W. R. 


with 225 


tors and Control.” 


Kelsey. 


illustrations 


$40 5x7-inch pages, 
The Technical 
Price, 


London. 


Publishing 
Limited, 5 


Company, 
shillings. 
This book is intended more especially 
The fact that 
the dynamo and motor have become famil- 


for mechanical engineers. 


tar objects in workshops and the certainty 
that their use will rapidly increase makes 
them of increasing im- 


familiarity with 


portance. The author expects to see them 
designed and made in engineering work- 
shops as freely as steam engines are to- 
day, and his book is therefore a treatise 


on design and construction rather than 
a descriptive account of types and proper- 
ties. The treatment of the subject is sim- 
ple and but mildly mathematical, while it 
begins with the elements of the subject. 
The author looks upon dynamos and mo- 
tors as essentially machines, and he hence 
devotes more attention to mechanical, as 
distinguished from electrical, features than 


Is Customary 


The Yale & Towne Manufacturing Com 
pany have adopted a novel plan of secur 
ing first-class ammunition to be used in 
advancing knowledge regarding — their 


ble cks., 


best statements of fact regarding the use 


chain They offer prizes for the 


of these blocks by actual users of them, 
the prizes ranging from $100 cash down to 
$10 cash, with an additional cash prize of 
$25 to the man who has made the best rec 


Full 


particulars regarding these prizes can be 


ord of hoisting speed and efficiency 


obtained by addressing the company at 9 
Murray street, New York 


the beneficent institutions of 


York city is the Hospital Saturday 


One of 
New 
and Sunday Association, and one of its 
that of the 
One 


these lines doing business in 


auxiliaries is iron, steel and 
hundred firms in 
New York 


city have recently contributed $5,952 to 


machinery trades 


the maintenance of the work of the asso 
ciation, no contribution exceeding $100. 


Milwau 


some ex 


Pawling & Harnischfeger, of 


Wis., 


aggerations of the daily press regarding a 


kee, desire us to correct 
fire which occurred in their place April 
that the 
fined to one building, and that it will put 


15. They say fire was con 


them back with their work for only a few 
days—that the delay in filling orders will 


be scarcely noticeable. 


In Omaha, Neb., what seems to be a 
new element in labor disputes has been 
introduced. Some men in the building 
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trades having struck and others threaten 
ing to do so, the merchants of the city are 
reported to have organized a_ boycott 
against them and refused to sell goods or 
materials of any kind to anyone who em 


ploys union labor. 


The John Fritz Medal Association has 

been incorporated at Albany. 
Personal. 

Charles L. Griffin, professor of mechan 
ical engineering, Syracuse University, has 
resigned his position 
appointed chief 
mechanical the 
Northwestern Railway in place of F. W 
Webb, retired 

D. Walter Henry \ 


Brown, patent attorneys, announce the r 


George Whale has been 


engineer of London & 


Brown and 


moval of their offices from tit Broadway 
to 45 Cedar street, New York 
Day has resigned the presi 


Vehicle Company, 


George H 
dency of the 
of Hartford, and will be the general mana 
of the Association of Auto 
Manufacturers. Ex-Governor M 
Hartford, Mr 


Electric 
ger Licensed 
mobile 
G. Bulkeley, ot succeeds 
Day. 

Gus C. 


terested in 


Henning, M. E., has become in 
Com 
York 


operate 


Diamond 
New 


which is to 


the Steel-Set 
Water 


company 


pany at 275 street, 

This is a 

under German patents in setting and sup 
l 


plying diamonds for all mechanical put 
poses, set by an improved process, giving 
Besides 


Henning 


endurance 
Mr 


will continue to practice his profession as 


greater and 


Managing 


security 
the new company 
consulting engineer 


George Kirkegaard, the expert model 
tendered 
April 4 
of his departure for Europe. The 
Mr. Kirkegaard’s 


Yu rk, 


services in 


maker and electrician, was 


a testimonial banquet on 
the eve 
affair was arranged by 
New 


his 


and was 
the 


Danish friends in 
In recognition of 
motion of the 
in the United States 
been president of the leading Danish so 


pro 
interests of Danish people 


Mr. Kirkegaard has 


ciety of New York, and was the leading 
spirit in collecting the fund to erect the 
statue of Thorvaldsen, 
Central Park. 
Terrace Garden 


now standing in 
The dinner was given at 
and was attended by 
some two hundred of the most prominent 
Danes in America. A notable feature of 
the occasion was the presentation to Mr 
Kirkegaard of a handsome watch and 
chain, 

Forrest H. Blanding, who was formerly 
in charge of the department of the Union 


Iron Works in which mining machinery 


is built, and who for the past fourteen 
months has been master mechanic of a 
large gold mining company in South 
Africa, has returned to America and is 


on his way home. He has some very in- 
teresting souvenirs of his South African 
trip, and his narratives of travel and of 


experience there are exceedingly interest- 
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ing. He expresses the opinion that there 
is likely to be a very great industrial de- 
that country within the next 
He that all the 


companies there are preparing to spend 


velopment in 


few years says mining 
large sums of money in additional equip 
thinks that 


time it may become an agreeable place in 


ment, and he in the course of 


which to live, though under present con 


ditions one has to put up with a good 


many hardships and inconveniences 


Obituary. 


MacGowan, editor of The 


died at 


Col. J. E 
Tradesman, Chattanooga, Tenn., 


Missionary Ridge April 12, seventy-one 


years oid 

David Russell, who was for thirty years 
general superintendent of the Brooks Lo 
comotive Works, Dunkirk, N. Y., retiring 
a year ago, died at Fredonia, N. Y 


April 14 


Commercial Review. 
New York, Monday, April 20, 1903. 


Business in the machinery district dur 


ing the past week was rather quiet. In 
machine tools there was an absence of 
large propositions, but the buying of one 
and two tools at a time was a distin 
guished feature. Inquiries were reported 


to the and made 


machinery men 


usual aggregate, 


to be wy 


take an optimistic view ot 


Ook 


the out] 


Considerable surprise was occasioned by 
Pneu 


held 


Thursday, had passed 


the announcement that the Chicago 

matic Tool Company, at its meeting 
in this on last 
the 


This 


by a decline of 25 points 


city 
usual quarterly dividend of 2 per cent 
was followed on the following day 
in the company’s 
afterward 
President J 
“We ce 
the 


dc sirable 


stock, with a partial recovery 


In speaking of the matter, 
W. Duntley 
cided to 


dend 


said to the writer 


suspend the payment of divi 


because we didn’t deem it 


We 
ment of it would have represented to bet 
the 


to pay it can use the money the pay 


ter advantage, and best interests of 


the company and stockholders will be sub 
We are a 


and have paid dividends at 


served thereby. young company 


the rate of 8 


per cent. a year since we have been or 


ganized. This is something which cannot 
be said to the credit of many new com 
panies. 

“The fact cannot be too strongly em- 
phasized that our failure to pay the divi 


dend was not because we did not earn it. 


As a matter of fact our earnings were 
sufficient to enable us to pay it, but as I 
have said, we can utilize the money to 
better advantage. The business of the 


company was never in a more prosperous 


condition than it is now, 
the first 


our earnings for 


quarter this year, for example, 


being considerably above those for a simi 
lar period last year. The outlook, too, is 
the best 


“We 


ot 


are constantly making 


improve 
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ments in our plants in order to fill our 
This 


decided recently to transfer 


increasing orders with greater facility 


was why we 


our Aurora plant to Cleveland. We are 
making considerable headway with our 
new plant in Scotland, but we will not 


purchase the necessary machinery for 


probably two or three months to come 


We estimate 


$350,000, ot 


the plant will cost us about 


which about $150,000 will b 


devoted to buying machinery, all of which 
will be of American make 
In trade circles, the general belief is, 


and Mr 


to corroborate it. that the 


Duntley’s remarks would seem 


company made 
dividends from. thx 


it did. This is 


obtain very largely 


a mistake in paying 


start, at least at the rate 
practice which does not 


nowadays, and many conservative finan 


conte nding 


ciers don't 
that the path 1 


approve of it, they 


new companies, as a gen 


eral rule, is not always strewn with roses, 
and that no amount of ready cash is too 
large. It was the want of the latter, as will 


that forced the American Bi 
cycle Company into the hands of the re 


ceiver, and which came very near putting 
the Consolidated Lake Superior Company 
recently. The action of the 


| 1 
oOo 


into difficulty 


Chicago Pneumatic Company is not 


without precedent, the Wm, Cramp & 
Sons’ Ship & Engine Company having 
passed its December dividend for the 
very reasons Mr. Duntley mentions 

Phe ron and steel industry has come 1 
for considerable ttention at we hand I 
Wall Street perators recently, especially 
hos \ y re b rs mm the larket Phi 
latte1 ee » gloat over some. thing 
whicl Nave ccurres nadica ng i 
turn in the tid ft the industrial pre 
perity ot the country, of which the tron 
and stec nd stry s eCCcOogl eda in oul 
failing barometet en bv suel rood 
iuthority as J. P. Morgan. These bearis! 
interests make considerable capital out of 
the decline in the earnings of the | nited 


States Steel ( rporation for 





quarter of this vear, al 


about the unavoidable difficulties which 
made them possible, and ngularly n 
mindful of the excellent showing th 
earnings of the corporation for 1902 rep 
resent over the earnings of 1901 Phen 
they refer to the recent reductions mad 


in pig iron, forgetting that it is due larg: 
ly to increased production, and that all 


reports agree that the consumption is 


keeping pace with it. Lastly they have 


added to 


to the 


their stock in trade by alluding 


action of the Chicago Pneumatic 


Company in connection with its dividend 
overlooking the anything but apprehensive 
views President Duntley has expressed in 
the matter 


\ll these things should not occasion any 


alarm. Wall Street bears generally view 
things as they would like them to be, 
rather than as they really are. The pur 
pose to be served controls. Last year was 


the most prosperous year the country has 


ever known, yet at any time throughout 


it pessimists could find the greatest en 
couragement in Wall Stree At the pres 
ent time commercial agencies are furnisl 
ng plenty of information that thi urn 
of the de } Ss given no \V d prem 
m ot Ivent nd manutacture t 
ed tag Nn 7 d nd tor hei }) (| 
( ) thre West aL hey | Ve been 
1 ( s ( 
| ( 1 ( I Crene | | 4 
tric ¢ ! v 1 the fiscal ve ended 
January 21 ued ew \ 
nd will s t earning tf the con 
pany en yout SS.so00.000, 
‘ valet | if QO pe cent ( ( 
present ¢ standing stock rom tine ) 
ne we have d to the prospet 
( 101 Tr thn CC ( TAC nery 
dustry during past year, and nothing 
| l ip ) ‘ i! rm narl s We ] 
is the rep it General etric Com 
pany 
Che busine it the company has grown 
) Mense proportior eSpecially im tur 
bines, ar tt f the company being 
i tv f the tement that tl 
company cal execute Kk f the 
cle on f irge t ‘ines in Ie 
t} 1 | rt \ ( 1 ral 
ly ] } ‘ ‘ ( ea] macl ery 
l I I ( 1 | will eep 
ps g g xiImum capac 
Tor t ie \ Nac 1i¢ nen | ( 
I ( ) ( I ( ( ( 
tomer t the ) \ d fro 
vl V¢ ( Ip \ \ | vive l 
v d t ; t ] clyy 1 } 
\ I ( I 
, ry { 
‘ 1 ‘ 
C Othe 1 17 t <« { leq 
ie ‘ \\ y ‘ Sp ‘ 


Whi ( & \ », Milwa 
Jant & Le I storey nd N hie l 
lec ) expr e great 
il ! 1 presel ra ) mpc ( 
resp ve | ‘ " 
-_ t Ver | een noticeable l 
he ¢ t ught forth in ‘ 
) A recently | caused 
. ( nee! ( ery department ot the 
ron teel industry Che settlement of 
the strike of the American Bridge Com 
pany employee vhich threatened seriou 
consequence va a ce velopment that was 
most gratifving Manufacturers of ma 


chinery with. whom we have talked ar 


felicitating themselves on the fact that 
they have no strikes on their hands now 
and do not expect any 

In the machinery district very few 
changes will occur on May 1, beyond 
those we have previously mentioned, To 
morrow George KE. Affleck will move into 
the ground tloor of 107 Liberty street 
which will form much larger quarters 
than those he has heretofore occupied 
His store stock of machine tools will bx 
larger and more varied than any he h 


evel displaved 


Phe O. K. Tool Holder Company, Shel 








600 


on, Conn., report that their business 1s 
( br and that the volume of their 
vast month business was twice that of 
1\ rey ul montl ince thev have been 
busine Foreign business is somewhat 
ter als¢ The are ust idding to their 
ri new ho der C18 inch t be 
v1 e D, and are also putting out 
irger ¢ ng-off tool, XI inch, and 

\ e ( 
\n electrical supply company in Lima, 


ill install a 330 horse power West- 


generato! 


ompound engine tor 


driving, this being an extension to their 


nt plant. Two hundred horse-power 


have also 
Negociacion Minerva do 


Mexico, and to S 


engine generating outfits 


type 
been supplied to 


Promontorio, Durango, 


Pearson & Son, limited, Salina Cruz, 
\lexico The latter firm has also pur 
iased a number of standard engine gen 
‘ ng outfits 

The Mexican National Iron & Steel 
Company, also located at Durango, will 
install a 45 horse-power compound engine 


for general power work, and a 150 horse 
power Westinghouse compound engine 
type outfit will be installed by Michaelis 


Hallenstein & Co., Victoria, 
\ustralia, for lighting and power work 
The for 


engines of all 


Fookeray, 


demand Westinghouse junior 


sizes, especially from Chil 
ian territory continues, and a large num 
ber of these engines are continually under 
The 


steam 


exportation two 1,000-kilowatt 
\V estinghouse 
for the De 
ly. South Africa, 


shipped 


generating 
Kimber 


been 


turbine 


mits Jeers mines at 


have recently 
These are the largest steam tur 
hines that have been exported from this 
country up to the present time 

The favor in which American power ap 
paratus is held by foreign capitalists is 
well illustrated in a recent light and power 


enterprise for Tripolis, Greece. The high 


price of coal at this location has induced 
the promoters to install gas power, with 
the intention of giving it a thorough trial 
he fuel to be used will consist entirely 


if native lignite, which has been found to 
vield a gas of good quality, and quite suit 
The plant will have 


power work 


present capacity of about horse 


and Westi 


vertical produce gas engines 


125 


ghouse three-cylinder 


will be used 


here will be two of these engines, each 


helted to a generator, which will supply 
The 


supplied with fuel gas 


the present demand for current en 


rines will be from 


Pavle producers, furnished by R. D 
Wood & Co 
CHICAGO MACHINERY MARKET 
Machine tool representatives, who draw 
fine distinctions, say that business is not 


a month ago. They add, how 


© good as 


ever, that if trade continues as now they 
will have no occasion for criticism. For 
there is quite a fair trade current. The 
railroad shops have been among the good 


The 
bought a small equipment for its shops at 


Winona, Minn., 


buyers Northwestern road has 


amounting, it 1s esti 
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] 


mated, to at least The Atchison, 


$20,000. 


Topeka & Santa Fe road has lately ap- 
peared with inquiries for from 100 to 200 
machines, many of them large, and many 
too, motor driven, the aggregate require 
ments, it is said, running up somewher 


The 


portion of its 


between $50,000 and $100,000 Rock 
road has placed 

for the new Moline 
Chicago & Ea 


for the 


Island 
orders (11) ) shops, 
but the stern Illinois is st 

negotiating equipment of its 


ville ( 11] The 


partments of manufacturing companies ar¢ 


) plant machine shop de 


also good buyers of tools, though thers 


are said to be few if any large inquiries 


now in the market 
The 


chines have 


lead which wood-working ma 


had in this market for several 
months past by way of activity over 
working tools continues, and there are 
heard any reports except of the most san 
guine kind in that field of production. The 
rule is for the factories to be reported sold 
up for months ahead. One manufacturer 
of wood-working machine tools says he is 
not sending any salesmen out on the road 
except to follow up inquiries, the returns 
from these more than giving the factories 
enough orders to keep them busy, without 
seeking any trade. One representative re 
that 


on 


lates three his 
built 


plement manufacturer a large machine for 


years ago 


agricultural 


company 


order from an im 


special work, which was a great econo 


mizer. Quite recently, through one of the 


workmen, who left this shop for another, 


the work of this tool was made known, 


and now the builder has a lot of inquiries 


for the same, every competitor wanting 


one. The lumber and furniture interests 
have not abated their strenuous demand 
for machine tools, building generally 
throughout the West being remarkably 


active. A salesman from Western Kan 


sas says the farmers in that locality have 


so much money that they are buying au 


tomobiles or any attractive “proposition” 
that comes their way. But they are not 
neglecting farm machinery, new houses 


and barns and the regular channels of ex 
penditures 
McDowell, Stocker & 


May 1 move back into their old quarters, 


Co. will before 


at 59-61 South Canal street, where they 
have leased the entire four floors and 
basement, or nearly twice the space they 


occupied before 
The Wood Working 
chinery Company have sold 
the Thomas 
Mich., 
to Chapman & Dewey, Jonesboro, 


Ma 


» 
t $10,000 or 


\merican 


der to Jackson Company, 


orde 


\rk 


Saginaw, and another large 


Quotations. 
New York, Monday, April 20 
New York Northern 


Southern irons for nearby delivery are as 


prices for and 
follows: 

Northern: 
No. 1 X 50 (@$21 75 
No. 2 : he 20 25 @ 20 75 
No 


$21 


IO 75 (a 20 25 


2 plain 
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Southern: 
No. 1 Foundry. 21 50 @ 21 75 
No. 2 Foundry ee 20 50 (@ 20 75 


No. 3 Foundry 19 50 @ 19 75 
No 4 Foundry Ig OO (@ 19 25 
Bar Iron—Base sizes—Reftined brands, 
mill price on dock, 1.95c. upward in cat 
load lots. Smaller quantities from store, 
2.15 @ 2.30 
Pool Ste Base size Good standard 


ioc. and up 
ward 

Machinery Steel 
store, 2.10 (4 2.25¢ 
Cold rolled Steel Shafting—z2.g90c 
base sizes 


store for 


Copper—Lake Superior ingot 15 @ 


15°4¢c electrolytic, I5(@ 15'qc -asting 
1414 @ 14%4c. 

Pig Tin—In 5- and 1o0-ton lots, f. 0. b 
New York, 30 (@ 30.20€ 


Pig Lead 


Spelter 


4.07'4c. in 50-ton lots 
5.50 fa 


5.05¢c 


Cookson’s, 8 @ 8c 


Antimony 


Hallett’s, 634 a 7c.; other brands, 64a 
034¢. 
Lard Oil—Prime City, 85 @87c., a 


cording to brand and quantity, ranging 


from one barrel up to large lots 


Manufacturers. 


The Nashville (Tenn.) Railway will erect 
a stone-crushing plant. 

William Gerhardt, Mahanoy City, Pa., may 
manufacture a shirt cutting machine. 

The Herron-Brady Pump Works will build 
a $75,000 plant at Chattanooga, Tenn. 

A new shop is to be built by the Cornwall 


Railroad Company at West Lebanon, Pa. 

The New York Air Brake Company has a 
new plant in project at Watertown, N. Y 

Work has begun on the enlargement of the 
Chesapeake & Ohio shops at Clifton Forge, Va. 

The New York Standard Watch Company, 
Jersey City, N. J., is thinking of erecting an 
addition. 

The Dover Forged Iron Company has un- 
der consideration a factory site at Canal 
Dover, ©. 

Work is starting on an addition to the fac 
tory of the Cohannet Silver Company, Taun- 
ton, Mass 

Fk. W. Wurster & Co., rolling mill and axle 


works, Brooklyn, N. Y. making extensive 


Improvements 


are 


for a 
the 


Pians have been made 
addition, 120x140 feet, to 


Springfield, Ill. 


machine shop 


Ktna foundry, 


The Hawk Knitting Company, manufac 
turer of hosiery, Reading, V’a., has bought a 
site for a new plant 

A contract has been let to build a new fac 
tory structure for the Regal Gas Engine Com 
pany, Coldwater, Mich 

The American Radiator Company, Chicago, 
Lll., will build a $100,000 factory at Litch- 
field, Ill., this summer 

A machine shop building, 30x60 feet, is 


being erected for the Frankford Steel 


Ihiladelphia. 


about 
Company, 


The Ontario & Western is soon to rebuild 
its burned car shop at Norwich, N. Y. The 
shop will be 300 feet long. 

It is stated that a factory of the Indiana 
Box Company, Anderson, Ind., which was re 


cently burned, will be rebuilt 
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feet, 
Machine Com 


A four-story addition, 49x66 
built to the Victor Talking 
plant, at Camden, N. J 


Wii vb 


pany’s 


A new machine shop, GOOx70 feet, is to be 
erected by the Saco & Pettee Machine Shops 
at Biddeford, Me., this summer 

The Codding & Heilborn Company, manu 
facturi eweler, Nor Attleboro, Mass 





an addition 


A consumers’ co-operatiy foundry ’ 
pany is being organized at ‘I edo, © Ch 
plant will be located in North Toledo 

An addition to the Industrial Works 
manufacturers of special machinery, Bay 
City Mich., will be built this summe1 

Construction contracts have been let for ; 
piano factory at Sheboygan, Wis The pro 
moter of the enterprise is Arthur J. King 


The Maine 
is considering the 


Rail: 


question ol 


Central Portland 


ond in 


rebuilding cal 


shops at Thompson's Point, burned recently 
The John Van Range Company, manufac 
turer of ranges and stoves, Cincinnati, O., 


has let the contract 


The 


for a larg new factory 


Richards & Sencenbaugh Manufactur 


i 
ing Company, manufacturer of door hangers 
Aurora, I1l., has plans for a new factory build 
ing. 
Work has begun on a foundry plant for the 
Chicago Heights (¢Ill.) Malleable Iron Com 


pany. The main 
feet. 
The 
Chicago, 
Ind., and 
there. 
The Gabel 
facturer of 


foundry is to be SOx350 
Morgan Electric 
Ill., will 
has broken 


Machine 
locate at 


Company 
Indiana Harbor, 


ground for its plant 


Manufacturing Company, manu 
Pittsburgh, VPa., 


The plant is to be en 


water heaters, 
has been 
larged 
The 
washing 
Menaha, 
smith 
The Atlantic Refining 
phia, will build a 
and a 


reorganized 


Simpson Manufacturing Company, 


machines and hardware 


Wis., 


specialties 


proposes to remove to Lady 


Philadel 
146x653 feet 
Point 


Company, 
machine shop, 
pump house at its plant at 
breeze 

will be made to 
Clock 


will be 


An addition 
the Waterbury 
bury, Conn It 


the plant of 
Company, of Water 
453x116 feet, five 
stories 

that C. E. Bon 


hrisman as a 


It is stated at Peoria, IIl., 
ner has purchased land at ¢ 
for a plant to 
wrench 


The 


Site 


manufacture a new pipe 


West Virginia Mosaic Tile Company 


of Fairmont, W. Va., has put up a temporary 
building and is about to erect a permanent 
factory 

The Fairbanks Construction Company, 


Marion, ©O.. will erect a plant for the con 


struction of shovels, dredges, wrecking 


steam 
cranes, cle 


Roth & En 


actions, Sti 


glehard, manufacturers of 
Johnsville, N \ will 
100. feet 


plane 
erect 


two-story addition to theil 


main factory 


The American Net & Twine Company 


ton, Mass will enlarge its Anniston Ala 
plant A new engine-room will be one of the 


improvements 
The 
ing an 


awarded for build 
the Pool 


plated ware 


been 
the 
Silver Company, manufacturer of 
Mass 


contract has 


addition to plant of 
Taunton, 


rhe 
£50,000 


Northwestern road will about 
for the 
Winona, Minn 
about beginning 

The 
and 


expend 
enlargement of 
the 


the shops in 
Grading for purpose is 
founder 
purchased 


Vulean Iron Works Company, 


Toledo 0., has 


machinist, 
four or five 


and on which it intends t» erect 


factory buildings 
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tach, St. Paul, Minn., has taken out 


J. M 





a permit for the construction of a large trunk 
factory A boiler and engine vom will be 
onstructed lat 
( r. Ellis 1 and G. G. Avery f Clinto 
Mo patentees 1 new stvie riding plow 
ere rece! \ ‘ King I l ‘ pu n 
SLOG 000) fac \ 
It is stated Charlotte, N. ¢ it s h 
is been subscribed f i new co m it 
Sta SVIll o COS S LOO rh prime 
mover is N. J Mills 
I} fa ry of hi empire Sta Sug 
Company Lyons, N. ¥ has been leased \ 
he Empire Be Sugar Compan Which wi 
enlarge and improve i 
The Laker-Vawter Company, manufactur 
ng stationer, printer, ete., Chicago, Ill., and 
elsewhere wi probably build a large plan 
it Benton Ilarbor, Mich 
I B. Reddingto a Chicago machinery 
man, will ere i four-story factory building 
OTX1IM feet it 107 Sangamon street, Chi 
enzo, at a cost of S2O.000 
It is rumored that the plant of the Bet! 


lehem will be 
that 


the armor plate 


(la Steel Company 


and most of the money will be spent on 


department 
Lebanon 
York, to 


formed at 
New 


A company is being 


Pa., by Shackleton, of 


Jos ph 


manufacture a smoke consumer The com 
pany will employ 200 men 

It is stated at Halifax, N. S., that plans 
have been made for a linen mill (main build 
ing about 400 feet long) of a company at the 


head of which is J. Hl. Pauley 


The Wilmington (Del.) Malleable’ Iron 
Company has taken out permits aggregating 


$210,000 for half a dozen buildings for its 


new plant in South Wilmington 


Bonar & Co 
facturers of 


James incorporated, manu 


steam appliances, Pittsburgh, 


building a machine and brass 


feet 


Pa., are 
foundry, 

The 
manufacturer of 
decided to 
eapital 

The 


Company, 


shop 


DOK two stories 


(Pa.) 


asbestos 


Norristown Covering Company, 
has 


the 


cement, ete 
and 
$100,000 


enlarge its plant increase 


from $50,000 to 


stock 


Standard Sanitary Manufacturing 


Pittsburgh. manufacturer of 


plumbers’ enameled ware, is building an addi 
tion to its plant at New Brighton, Va 

rhe Empire Coke Company has been incor 
porated and is about to build a big gas and 


Geneva or Waterloo, N. Y 


several towns 


coke plant at 

which will supply gas to 
rhe Board of Trad 

ace pted a 


Meridian 


proposition of the 


Miss., 


promoters of 


has 


the Memphis & Gulf Railroad to run the line 
to iat plac and eate the shops there 
It is rumored that a building, 500 feet 


ong. will be Auburn, N. ¥ 


with the Co 


constructed at 


business in connection 


for some 


lumbian Cordage Company, of that place 


The contract has been let to build an addl 
tion to one of ‘ dings of the Bradley & 
Hubbard Manufacturing Company. gas fix 
tures, bronze ete Meriden, Conn 





Manufacturing Company 
Baltimore, 
Md 


onsulting 


expects to 
Robert W 


engineer 


build a piant at Savage, 
Lyle, of is « 
It is reported that I Reboulin, Fils & Cie 
New York 
negotiating to purchase a_ larg 


Klizabeth, N. J to use for 


glaces, fruits, et« city, have been 


plant a 


making tinware 


Cramp & Co., contractors Philadelphia 
new 


Inddy 
ingineering Com 


have posted plans for estimates for a 


machinery building at 


Valentine 


foundry and 
stone, Pa., for the 
any 
The 
organized by 


Plainfield Tool & Equipment Company, 
Joseph Loughead et al 
t Plainfield, N. J., to 


will 
make 


establish a plant 


OO! 
machine t I \ pun es 
lies, et 

\ ¢ ’ ’ I S \W 
ng i ! \ \' \ \ Niles 
M 1 ( j | econd 
ol e Gq ( | ( 1s Dp nt 
Niles 
\ il ( san 
ad ! indle 
\W rh \W \ | 
lludson M \ ( ’ 
' ed S150 000 rt 
tiud Mi t 
Amor ed ( vf na 
E. E. ¢ 
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Phe Randle Machinery Company, Cincin 


nati, O=., manuta re Injectors and ma 
chinery, will erect a $20,000 plant on Vowel 
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rhe Fuller Cotton Gin Company will estab 
lish a large factory in Memphis Penn to 
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year ther machinery, such as feeder eon 
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Miscellaneous Wants. 


idvertisements will be inserted under this 


head at 25 cents a line, cach insertion Copy 
should he sent to each us not later than sat 
urdayv morning fe the ensuing week's issue 
insiwers addressed ft ou care mil tye ( 
carded 
Grant (;ears Ser ipper cornel page 62 
Caliper cat. free Kk. G. Smith, Columbia, Pa 
l’unches & dies. Wal.M.Wks.,Waltham, Mass 
l’atterns Cincinnati Pat. Wks., Cincin., O 


Inventions developed (i. M. Mave M. i 
Monadnock Block, Chicago, Ill 
Dies and Diemaking, 100 pages $1.00 
rid J. L. Lueas, Bridgeport, ¢ 
Wanted Improvement n grinding machin 
ery Address Box 1455, Vrovidence, R. 1 


post 
pos 


mn 


Will buy or pay a y for good patented 
machine or tool Box 2S2, AMI Macu 

Light and fine ma yrdet mods ind 
‘ WW k spec Ic. O. Chase, Newark, N. J 

Automa ma i cle gnedd nal ! 
structed by the We n Sole ¢ ! Nia 
chine Co Medt ad. M 

Wanted to peten navel ~ ‘ n n 
dent and forem J Iirads Room J 
vch Floor, 220 DB vd New \ | 


Mac 

i en ra i a irtiy b nme 
neat New Yor a Ike hea from 
firms de ny od W k a isonatl 1 

lol ri e AM \ Macu 

Wanted 8S ! ibutions by pra i 
powell lant engines lo a publication for 
steam engines illu ited when possible 
rechnica Publishin ( hurt Blas 1h 
troit, Micl 

Machinist ind Engineers——-Simple move 
nent I he slide instantly answers all pre 
lems in mathematics figuring unnece iry 
mastered easily send fo Pres mrokK let James 
Lawlor, Herald Bldg., la Rive Mass 

Wonderful Discovery I will tell you how 
to harden any form of tool, in water, and 
guarantee it not to crack Send 25 cents in 


infeed, or money re 


3440 Wabash ave 


silver Satisfaction ¢ 
turned Gus. Lindstrom 
Chicago, Ill 
Wanted 
chanic or a 


mechanic a ome 
man to go on the road 


Ry a first-class 


good 
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sell or manufacture with me a patent friction 


indicator; large demand; good profit; must 
have some capital; not less than $1,000 to 
start with: no agents. Address **Mechanic,” 
care AMERICAN MACHINIST. 


Machine and Steam Specialties wanted. 
Advertiser is constantly in touch with largest 
plants in Pittsburg district, and is desirous 
of increasing his line in new and special ma 
chinery; nothing but a= strictly meritorious 
article will be considered. Room 414, West 
inghouse Building, Vittsburg, Va. 


For Sale. 


For Sale, Cheap—One paid-up, unused, com 


plete mechanical-electrical scholarship in the 
Seranton Schools I. ©; Box 763, Trenton, 

kor Sale—50 horse-power Miller improved 
gus engine: want to sell to make room for 


deliver in six weeks. 
vth st. and McLean ave., 


100 borse-power engine ; 
The Ohio Knife Co., 
Cincinnati, ©. 

For Branch of machine tool line, well 
established 9 years, with domestic and foreign 
agencies, separate catalogs, ete., in) machine 
tool center of the West: object, specializing. 
Address “Chance,” care AMER, MACHINIST. 


Wants. 


Nituation and Help Advertisements only in 


Sale 


serted under this head. Rate 25 cents a line 
for cach insertion. About sir words make a 
line No advertisements under tiwo lines ac 
cepted, and no advertisements abbreviated, 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue. tnsicers addressed 
to our care will be forwarded, tpplicants 
may specify names to which their replies are 


not to he forwarded: 
returned, If not 
xtroyved without 


will not be 
will be de 
letters of 


but replies 
forwarded they 
notice Original 


recommendation or other papers of value 
Should not be enclosed to unknown corres 
pondents, State mentioned indicates present 


advertiser. 


Situations Wanted. 


INDIANA 


address of 


Designer, of 12 years’ experience in engines, 
steam pumps and boiler work. Box 184, A. M. 
NEW JERSEY. 
Draftsman 2 years’ practical 
on details and plans of car trucks. tox 
AMERICAN MACHINIST, 


experience 
106, 
NEW YORK. 
wants position. Ad 
AMERICAN MACHINIST. 

mechanical 
ISS, 


Machine designer, ete., 
Box 63, 


dress 
Experienced draftsman wants 
position tox AMERICAN MACHINIST. 
experienced engine superintendent 
to make coange: erecting or selling. 
tox IST, AMERICAN MACHINIST. 
General foreman, responsible) man, up-to 
date mechanic, experienced in high-class auto 
matic and interchangeable machinery, is open 
for engagement. tox 194, Amer. MaAcn. 
Wanted Position as superintendent 9 or 
anager, by an up-to-date man; 18 years’ ex 
perience ; understands the business thorough 
ly from designer to foundry: have handled 
men up to 1,500; best references. S. FL. C., 
eare AMERICAN MACHINIST 
Mechanical engineer, 20 > years’ business 
and technical experience, power plant work a 
specialty, resourceful, of proven executive 
ability, will change to position giving better 
opportunity for advancement; willing to go 
anywhere. Box 183, AMERICAN MACHINIST. 
An experienced man (30) desires a position 
as superintendent with a firm employing 150 
fo 200 men and manufacturing medium 
weight foundry and machine shop products: 
a man able to get out work economically and 
quickly and handle men_ successfully. Box 


wishes 
Address 


190, AMERICAN MACHINIST. 
OLHTO, 
Wanted—Situation as superintendent of 


machine shop, by a 
perience in modern 
Address Box 147, 


man with practical ex 
methods and discipline. 
AMERICAN MACHINIST. 
PENNSYLVANIA. 
Technical graduate desires to change posi 
tion. Box 191, AMERICAN MACHINIST. 
Position as foreman or superintendent; Al 


references. Box 168, AMER. MACHINIST. 
Machinist, toolmaker and designer desires 
responsible position: references. Box 169, 
AMERICAN MACHINIST. 
Mechanical draftsman, technical graduate, 
wants position in automobile factory in 


Middle West. Box 136, 
A thoroughly 


AMER, MACHINIST. 
practical mechanic wants 


AMERICAN MACHINIST 


position as superintendent or general fore 
man of jobbing shop; 16 years’ experience: 
best reference. Address Box 160, Am. MAcH. 


Mechanical engineer, experienced in design 
ing and superintending manufacture locomo 
tives and general machinery, furnaces, struc 
tural bridges, ete., is open for permanent en 
gagement; salary $4,000. Address Box 186, 
AMERICAN MACHINIST. 

RHODE ISLAND. 

Position as foreman in drilling department, 
in large shop preferred, by up-to-date man: 
one that knows the business; a hustler Ad 
dress Box 185, AMERICAN MACHINIST, 


Help Wanted. 


CANADA, 

Wanted——Four first-class screw machine 
operators ; state wages expected and experi 
ence. Box 148, AMERICAN MACHINIST 

Wanted—First-class mechanic as speed 
boss: one who is thoroughly familiar with 
the capacity and the rate of speed at which 
all kinds of machine tools should run and 
the maximum cut they could take: must be 
thoroughly posted on modern and up-to-date 


methods. Apply to Canadian General Elec 
tric Company, Limited, Peterborough, Canada 
CONNECTICUT. 

Wanted— Machinists; first-class men will 
have steady work and satisfactory pay. U.S 
Rapid-Fire Gun & Power Co., Derby, Conn 

ILLINOIS. 

Wanted —-By Chicago manufacturing com 
pany, two. first-class metal patternmakers ; 
state age and experience tox 1738, AM. 

Wanted—By Chicago electrical company, 
graduate electrical engineer, experienced in 
testing and assembling dynamos and motors ; 


must be capable of taking charge of depart 
ment: state age, school and where and when 
employed. Box 172, AMERICAN MACHINIST. 
INDIANA, 
Machine shop foreman wanted; must be 


thoroughly 
good wages 


competent ; 


permanent position ; 
Address Box 7 


Indianapolis, 


MASSACHUSETTS. 


Wanted— Machinist for lathe and milling 
work, also young man for office work, 
toolmaker for cutter work. Apply at Boston 
Gear Works, Boston, Mass. 

Engine designer, of wide experience, cap 
able of developing a line of high-speed steam 
engines, wanted to take responsible charge of 
the drafting and designing department of a 
large and well-known New England firm: a 
permanent and growing position is open fo a 
man of first-class executive and technical abil 
ity. Address Box 181, Amer. MACHINIST. 

Wanted—By a concern in Eastern Massa 


also 


chusetts, building and manufacturing auto 
matie machinery, with a growing business, a 
young man with a technical education and 


about 5 years’ practical shop experience in 
this line and willing to work hard for ad 
vancement: send references as to charactet 
and ability tox 161, AMERICAN MACHINIS1 


MICHIGAN, 


Wanted——Foreman for manufacture of fine 


light machinery; factory employing 50 men; 
state salary demanded. Address Box 450, 
Lansing, Mich. 
NEW HAMPSHIRE. 

Lathe, planer and erecting floor men; give 
experience and references. Box 123, Am. M 

Wanted—First-class bronze molder = and 
mixer in small shop, on heavy work. Address, 
stating experience, wages, etc., Box 178, A. M 

NEW JERSEY. 

Wanted—TVirst-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. 


Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 


NEW YORK. 

Wanted—Two draftsmen on detail design, 
light locomotives. Gibbs Eng. & Mfg. Co., 
S Bridge st., New York. 

Wanted—-First-class die and tool makers. 


Address, giving age and reference, General 
Electric Company, Schenectady, N. Y 
Wanted—Two good patternmakers on gen 
eral pattern work; shop in Jersey City; state 
experience, reference and salary expected 
“Pattern Maker,” care AMER. MACHINIST. 
Wanted—A competent mechanical drafts 
man and designer for engine and air com 
pressor work; in applying state age, past ex- 
\ 


> 


perience and salary expected. Box 179, A. M 





April 23, 1903. 


‘Toolmasers.—Wanted—Men capable of giv- 
ing perfect alignments and best results on 
watch lathe, planer, milling machine and 
lathe, in a well-equipped nine-hour shop in 
the country. Apply Monday, April 27, from 
11 A. M. to 4 P. M., at the S. S. White Den 
tal Mfg. Co., Nos. 5 and 7 Union Square, New 
York. 

Machinists 
by a manufacturing 
275 men; factory 
from New York city; 
% hours; open shop; 
or present: none but 
men wanted; state age, 
perience for past 5 years. 

Wanted—Mechanical engineer, technica! 
graduate (Cornell or M. I. 'l. preferred), with 
at least 5 years’ practical experience in de 
signing and constructing light automatic ma 
chinery, by manufacturing company employ 
ing about 600 hands, to aid in development 
mechanical processes ; company considers the 
field large and wants really first-class man 
who can earn good salary; state experience 
fully. Box 192, AMERICAN MACHINIST. 


vise work 
now employing 
one hour's ride 
: day otf 
troubles past 
industrious 
and ex 


wanted for floor or 
concern 
located 
wages $2.50 per 
no labor 
and 
nationality 
Box 151, AM. M. 


sober 


OLLO. 

Wanted 
hands, milling 
and steady work. 


Lathe hands, planer hands, vise 
machine hands; good wages 
Apply to the Harris Auto 


matic Press Company, Niles, 0. 

Wanted Two or three first-class machin 
ists at once; steady employment; good 
wages; state whether union or non-union 
man. Box 314, Youngstown, © 


Wanted—Toolmaker familiar with jigs and 
fixtures for milling machines and Gisholt ma 
chines in shop building power transmission 
machinery. Address, with references, Box T, 
Cleveland, ©. 

PENNSYLVANIA, 

Lathe men, bench and vise hands wanted 
Appiy Searchmont Automobile Co., Traine! 
Pa. 


machinists on 
and 


Wanted—Several all-around 


paper mill machinery: give age experi 
ence Address Downington Mfg. Co., East 


Downington, Pa. 

Wanted—-First-class designers for machine 
tool and special work; positions permanent 
state experience and salary cesired tox 164, 
AMERICAN MACHINIS1 

Machinists 





First-class lathe men and en 
gine builder: steady work: permanent situa 
tions to mght men ‘all or address Keystone 
lbriller Co., Beaver Falls, Va. 
Wanted foreman for 





First-class machine 


suop; must have experience in building ma 
chine tools and interchangeable work; state 
experience and = salary desired. Box 165 


AMERICAN MACHINIST. 

Wanted—A first-class man for assem 
bling department on valves, first 
class man as inspector of brass goods, such as 


our 


brass also 


valves, lubricators and fittings ;;state age .and 
experience. Address Box 180, AMrr. Maci 
We are constantly increasing the scope ot 


our work, and invite app..:cation for 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company, 
Kast Pittsburgh, Pa 

Wanted——Superintendent for a growing 
plant manufacturing tools and employing 100 
men: factory is new and has modern equip 
ment and ideas; applicant must have me 
chanical ability, energy, experience and execu 
tive ability. tox 193, AMERICAN MACHINIS' 

Wanted—-Experienced foreman to take 
charge of modern and up-to-date machine shop 
manufacturing paper-making machinery 


posi 


must understand modern methods of con 
ducting shop and handling men; state age 
experience and where. Address Box 182. 


AMERICAN MACHINIST. 


WEST VIRGINIA. 
Wanted—Lathe hand; experienced latue 
hand; steady work the year through, in a 
non-union factory: non-union town. Address 
“Glass,” care AMERICAN MACHINIST. 
WEST OF 
Wanted—At once, six first-class engine pat 
ternmakers: new shop: no trouble; steady 
work: in State of Missouri. Box 189, Am. M 


MISSISSIPPI. 


Wanted—A genius for making small, par 
ticular tools and instruments; good position 
for the man capable of filling it. Address 
G. P. Keller, Salt Lake City, Utah. 

WISCONSIN. 

Wanted—Competent machine and bench 
hands. The Kempsmith Mfg. Co., Milwau 
kee, Wis. 


An experienced crane salesman to repre 
sent us on the road; to a man suited to our 
needs an excellent opportunity is offered: ap 
plications treated confidentially. Pawling «& 
Ilarnischfeger, Milwaukee, Wis 
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bucket \W Wo A l ys 
furner Lrass Works err 
Underwood & ¢ WW. NZ 
Vanderbeet l Worl 11 
Wade Mac Works, Walte _ os 
Waltham Wate Pool Co Ko 
Walworth Mfc. Co kd Covel 
Ward & Son edgar I oo 
Warner & Swasev Co 74 
Washburn Shops x 
Waterbur lo ( SO) 
Watson-Stillman Co Thad 
Wells Bros ‘ 4 
Westcott Chuck Co OG 
Western Electric Co 74 
West Ilaven Mfg. Co fth Cover 
Whitcomb Mfxe. to 4 
Whiting Foundry Equip. Co 70 
Whitney Mfg. Co oo and 4 
Whiton Machine Co, IT) 1 Oo 
Wickes Bros 63 
Wiley & Russell Mfg. Co 70 
Wiley & Sons, John 78 
Windsor Machine Co The KN 
Winkley Co Phe no 
Woodward & Powell Planer Co, 85 
Woodward & Rogers Co 62 
Worcester Mach. Screw Co no 
Wormer Machinery Co. ©. C 
92 and 93 
Wyman & Gordon ith Cover 
Yale & Towne Mfg. Co 84 
Belt Dressing 
Dixon Crucible Co., Jos., Jersey 
City, N. 


Harris Oil Co., A. W., Provi., R. 1. 
Belt Filler 
& Co., 


Schieren Chas. A., New 


York 








604 


AMERICAN 


MACHINIST 


April 23, 1903. 





Leather 


Gottfried & 


Belting, 


Patterson, Hunter, 


Ltd., New York. 
Schieren & Co., Chas. A., New 
York 


Shultz belting Co., St. Louis, Mo. 


Belting, Rubber 


N. Y 
York 
Peerless 


York 
Belts, 


jelting & Packing Co., New 


Rubber Mfg. Co., New 


Polishing 


starr, Il. G., Worcester, Mass. 


Bending Machines, Hy- 


draulic 


Bement, Miles 
Watson-Stillman 


& Co., 


c2.. 


New York. 
New York. 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del 

Perkins Mach. Co., So soston, 
Mass. 

Wickes Bros., New York. 


Bending Machines, Power 

Lethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa 

Cincinnati, Punch & Shear Co., 
Cincinnati, O. 


Blocks and Tackles 


See Hoists, Hand. 


Blowers 


Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Exeter Mach. Works, Exeter, N. H. 


Blue Print Macuines 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Pa. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 


burg, Pa 
Boilers 


Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Hloward Iron Wks., Buffalo, N. Y. 


Maines Mach. Co., Philadel., Pa. 
Pratt & Whitney Co., Hartford, 
Conn. 


Reliance Mach. & Tool Co., Cleve- 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


Books, Mechanical 


Baird & Co., Henry Carey, Phila- 
delphia, Da. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Tulley & Co., Henry C., St. Louis, 
Mo 

Wiley & Sons, John, New York. 

Boring and Drilling Ma- 

chines, Horizontal 


*., Rockford, Ill. 
I. & John, Rock- 


Barnes Co., B. F 

Barnes Co., W. 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

jement, Miles & Co., N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fosdick Mach. 
nati, O. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio 


Tool Co., Cinein- 





Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Too! Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 


Brown & Zortman Mchy. Co., 
Pittsburg, Pa ; 
Bullard Mach. Tool Co., Bridge 


port, Conn. 
Fairbanks Co., New York. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
fork. 
Warner & Swasey Co., Cleveland 
Ohio 


Carborundum 
See Grinding Wheels 


Castings, Brass and Bronze 
Nolte Springtield, O 
Phosphor Smelting Co., 


Philadelphia, 


Brass Co., 
Bronze 
Pa. 

Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y 


Castings, Steel 
Christensen Engineering Co., 
waukee, Wis. 
Uniform Steel Co., 


Mil 
Rahway, N. J 


Centering Machines 


tement, Miles & Co., New York. 
Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Whiton Machine Co., D. E., New 
London, Conn. 
Woodward & Rogers Co., Hart- 


ford, Conn. 


Centers, Planer 


Fay & Scott, Dexter, Me. 
New Haven Mfg. Co., New Haven, 


Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., 


Worcester, Mass. 


Chains, Driving 
Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 
Bridgeport Chain Co., Bridgeport, 
Conn. 
Jeffrey Mfg. The, 
Ohio. 
Link Belt Engr. Co., Phila., Pa. 
Morse Chain Co., Trumansburg, 


Co., Columbus, 


m. 2 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Le Blond Mach. Co., B. Bax 
Cincinnati, O. 

Potter & Johnston 
Pawtucket, R. I. 

Pratt & Whitney 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohlo. 

Windsor Mach. Co., 


Tool 


Mach 


Co., 


Co., Hartford, 


Windsor, Vt. 


Chacks, Drill 


Almond, T. R., 

Brown & Co., 
Conn, 

Cleveland 
land, O. 

Cushman Chuck Co., 

Goodell-Pratt Co., 
Mass. 


B.. %. 
Haven, 


Brooklyn, 
R. H., New 
Twist Drill Co., Cleve- 
Ilartford, Ct. 

Greenfield, 


The FE. Horton & Sons Co., Wind 
sor Locks, Conn. 

Modern Too! Co., Erie, Pa. 

Morse Twist Drill & Mech. Co., 


New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

ihe E. Horton & Son Co., Wind 
sor Locks, Conn. 





Chucks, Lathe—Continucd 


Pratt & Whitney Co., Hartford, 
Conn. : ee 
Skinner Chuck Co., New Britain, 

Conn. 


Westcott Chuck Co., Oneida, N. ¥. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co. D. E., 
London, Conn. 

Chucks, Split 

Faneuil Watch 


New 


Tool Co., Boston 


ass. 

Clocks, Watchman's 

Nanz & Co., H., New York 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, Il. 

Faneuil Watch Too! Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Smith, F. 


Compound, Boiler 
Harris Oil Co., A. W., 


Hartford, 


L., Franklin Falls, N. Ul 


Provi., R. I. 


Compound, Pipe Joint 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Compressors, Air 

Blanchard Mach. Co., _ Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, : 

Christensen, N. A., Milwaukee, 
Wis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Gray-Blaisdell Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and Starters, 
Electric Motor 

Cutler-Hammer Mfg Co., Mil- 
waukee, Wis. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Correspondence Schools 


See Schools, Correspondence. 
Counterbores 


Slocomb Co., J. T., Provi., R. I 


Countershafts 


Iron Fdry., Provi., R. I. 

National Machine Tool Co., Cin- 
cinnati, ©. 

Pratt & Whitney Co., 
Conn 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 


Builders’ 


Hartford, 


Counting and Printing 


W heels 
Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 
Caldwell & Son Co., H. W., 

eago, Ill. 
Cresson Co., Geo. V., Philadel., Pa 
Davis Mach. Co., W. P., Roches 


Chi 


tor, mM. I. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 


Columbus, QO. 
Engr. Co., Cham 


Case Mfg. Co., 

Chambersburg 
bersburg, Va. 

Cleveland Crane & Car 
land, 0. 


Co., Cleve 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 


Cranes—(Continued 


Niles-Bement-Pond Co., New York 
| Northern Engineering Works, De 


troit, Mich. : 
Obermayer Co., 8., Cincinnati, 0 
Pawling & Harnischfeger, Milwau 


kee, Wis. 
Sellers & Co., Wm., Philadel., Pa 
Whiting Foundry Equipment Co 


Ill. 
Crank Pin Turning Machine 


Underwood & Co., Il B., Phila 
delphia, Pa 


Harvey. 


Crucibles 
Dixon Crucible Co., Jos Jersey 
City, N 


Obermayer UCo., S., Cincinnati, O 


Cupolas, and Ladles, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich 


Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Philadel., Pa 


Whiting Foundry Equip. Co., Har 
vey, 

Cutters, Milling 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

| Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 


land, O. 


| Gay & Ward, Athol, Mass. 


| Standard Too! Co., 


| Hay-Budden Mfg. Co., 
| N ” 


Ingersoll Milling Mach. Co., Rock 
ford, q 

Morse Twist, Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, 

Drill Works, Gloucester 

ay. 2 


Gage & 
City, 


Cleveland, O. 
Whitney Mfg. Co., Hartford, Conn 


Cutting-off Machines 


Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards 
ville, Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, N. Y 


Roches 


Hurlbut-Rogers Mach. Co., Soutb 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, la. 


Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi 
cago, . 
Pratt & Whitney Co., Hartford, 


Conn. 
Diamond Tools 
Steel Set Diamond Co., 
Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y 
Brooklyn, 


New York 


m2 
Perkins Mach. Co., So. Boston, 


Mass. 


Dies, Threausng, Opening 


Geometric 


New York. 
Co., New Haven, 


Errington, F. A., 

Drill 
Conn. 

Jones & Lamson Mch. Co., 
field, Vt. 

Maines Mach. Co., 

Modern Tool Co., 

Pratt & Whitney 
Conn. 


Spring 


Philadel., Pa 
Erie, Pa 
Co., Hartford, 


Dowel Pins 


Cincinnati, © 
Hartford, Conn 


Obermayer Co., S., 
Winkley Co., 
Drawing Boards and Tables 


Keuffel & Co... New York 
Rich, J. & G.. Philadelphia, Pa 


lesser 


Drawing Instruments 
Alteneder & Co., Theo., Phila., 
Keuffel & Esser Co., New York 


Da 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, 11) 
Pratt & Whitney Co., Hartford, 


Conn 


Drilling Machines, Boiler 


Aurora Tool Works, Aurora, Ind 

Baush Mch. Tool Co., Springfield, 
Mass 

Bickford Drill & Too! Co., Cin 
cinnati, O. 

| Bement, Miles & Co., New York 

Dallett & ©o., Thos. H., Phila., Pa 


Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York 
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Drilling Machines, Multiple 
Spindle 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ili. 

Barr, H. G., Worcester, Mass. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

McCabe, J. J., New York. 


Marshall & Huschart Mehry. Co., 
Chicago, Ill 
Newton Machine Tool Works, 


Philadelnhia, Pa. 
Niles Tool Works Co., New York. 
Prentiss Tool & Supply Co., New 
York. 


Woodward & Rogers Co., Hart 
ford, Conn. 

Drilling Machines, Pneu- 

matic 

Chicago Pneumatic Tool Co., Chi 
cago, 

Cleveland Vneu. Tool Co., Cleve 
land, Ohio. 

Phila. Pneumatic Too! Co., Phila 


delphia, Pa. 
Railway Appliances Co., Chicago, 
Ill 


Rand Drill Co., New York. 
Standard Ry. Equip. Co., St 
Louis, Mo. 


Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa 
Hisey-Wolf sich. Co., Cincin., O 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O 
Baush Mch. Tool Co., Springfield, 
Mass. r 
Bement, 
Bickford 
cinnati, Ohio. 
Cleveland Punch & Shear 
Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O 
Fairbanks Co., New York. 
Fosdick Mach. Tool Co., Cincin., O 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, III. 
Mueller Mach. Too! Co., Cincin., O. 
Niles Too! Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 


Drilling Machines, Turret 

Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart 
ford, Conn. 

Drilling Machines, Upright 

American ‘tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement. Miles & Co., New York. 

Blaisdell & Co., V., Worcester, 
Mass 

Brown & Zortman 
Pittsburg, Pa. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
or, B. &. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., 
nati, O. 

Gould & ILberhardt, 

Harrington & Son 
Philadelphia, Ta. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, III. 

Le Blond Mach. Tool Co., R 
Cincinnati, O 

McCabe, J. J.. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Miles & Co., New York. 
Drill & Tool Co., Cin 


Works 


Mechry. Co., 


Cincin 


Newark, N. J. 
Co., Edwin, 


K., 


Co., Hartford, 





Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn 

Slocomb Co., J. T., Providence. 
mm 2. 

Drills, Rail 

Bement, Miles & Co., New York. 

Niles Tool Works Co., New York 


Drills, Ratchet 


Parker Co., Chas., Meriden, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 

C & C Electric Co., New York. 


Christensen Engineering Co., Mil 
waukee, Wis 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Eck Dynan 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 

is. 
Northern Elec. Mfg. Co., 
is. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros & Co., Chicago, Ill 

Sprague Elec. Co., New York. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Indian 


& Motor Co., Belle 


Madison, 


Electrical Supplies 

Commercial Electric 
apolis, Ind. 

General Elec. Co., 

Milwaukee Elec. 
Wis. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Ill 


Co., Indian 


New 


+ 


York. 
Milwaukee, 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Buffalo, N. Y. 
Phila., Pa. 


Howard Iron Wks., 
Morse, Williams & Co., 
Emery Wheels 

See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, l’a 


Engines, Automobile 
Olds Motor Works, Lansing, Mich. 


Engines, Gas and Gasoline 
Backus Water Motor Co., New 
ark, N. J 


Foos Gas Eng. Co., Springfield, O 





Middletown Mach. Co., Middle 
town, O. 

Mietz, August, New York. 

National Engine Co., Rockford, 


Iron Wks., Dayton, O 
Wks., Lansing, Mich 
Works, lreeport, 


New Era 
Olds Motor 
Stover Engine 
11] 
Struthers-Wells Co., 


Warren, Pa 


Engines, Steam 

Luffalo korge Co., Buffalo, N. Y 
rick Co., Waynesboro, l’a 
Rand Drill Co., New York 
Struthers-Wells Co., Warren, Da 


Exhaust Fans 

tuffalo Forge Co., Buffalo, N. Y 

Exhaust Heads 

Burt Mfg. Co., Akron, O 

Fans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 
Vis. : : 

Sprague Elec. Co., New York 

Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Feed Water Heater and 
Purifier 


Hawley Down Draft Furnace Co., 
Chicago, Il. 





Files and Rasps 

Barnett Co., G. & H., Phila., 

Hammacher, Schlemmer & 
New York. 

Nicholson File Co., 

Patterson, Gottfried & 
Ltd., New York. 

Filing Machines 

Cochrane-Bly Mach. Co., 
ter, N. Y. 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 

Filters, Oil 

Burt Mfg. Co., 


Pa. 


Provi., R. LI. 
Hunter, 


Roches 


Akron, O 


Fittings, Steam 

Crane Co., Chicago, Il. 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 


Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Forges 


Buffalo Forge Co., Buffalo, N. Y. 
Miner & Peck Mfg. Co New 
Haven, Conn. 
Patterson, Gottfried & 
Ltd., New York. 
Forgings, Drop 
Billings & Spencer Co., 
Conn. 
Miner & Veck 
Haven, Conn 
Wyman & _ Gordon, 
Mass. 


Ilunter, 


Mig New 


Worcester, 


Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
Mass 


Forgings, Steel 

Ilay-Budden Mfg. Co., 
ms 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Va 

Wyman & Gordon, 
Mass 


Worcester, 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., VPhiladel., Pa. 

Whiting Foundry Equip. Co., Har 
vey, 

Furnaces, Coal and Oil 

Buffalo Forge Co., Buffalo, N. Y. 


Hawley Down Draft Furnace Co., 
Chicago, Ill. 
Jacobson Mach. Mfg. Co., War 


ren, Pa. 


Obermayer Co., S., Cincinnati, O 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi 
eago, Ill 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provi 
dence, R : 
Rogers, John M boat, Gage & 


Drill Works, Gloucester City 
N. J 

Sawyer Too! Mfg. Co., Fitchburg, 
Mass 


Slocomb Co., J. T., Provy., R. I 


Starrett Co., L. S., Athol, Mass 
Gages, Steam 
Crosby Steam Gage & Valve Co., 


Mass. 


toston, 
Gear Cutting Machinery 
Becker-Brainard Milling Mach 
(o., Hyde Park, Mass 
Rickford Drill & Tool Co., Cin., O 
trown & Sharpe Mfg. Co., VProvi 
dence, R. I. 
Fellows Gear Shaper Co., 
field, Vt. 
Gleason Too! Co., 
Gould & Eberhardt, 
Harrington & Son 
Philadelphia, Va. 
Newton Mch. Tool Wks., Phil., Pa 
Niles Tool Works Co., New York 
Whiton Machine Co., D. E., New 
London, Conn. 


Spring 
Rochester, N. ¥ 
Newark, N. J 
Co., Edwin, 


Co., 


Hartford, 


brooklyn, 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Provi 


dence, R 
Fawcus Mach. Co., 
Fellows Gear Shaper Co., 

field, Vt 
Gleason Tool Co., 
Gould & Eberhardt, 


Pittsburgh, Pa 
Spring 


Rochester, N. Y 
Newark, N. J 


Grant Gear Works, Boston, Mass 

Harrington, Son & Co., Edwin, 
Philadelphia, Da 

Horsburgh & Scott, Cleveland, O 

Messmet Mig (o., Ferd St 
Louis, Mo 

New Process Raw Llide Co., Syra 
cuse, N 

Nuttall Co., R. D., Pittsburgh, Pa 

Patterson, Gottfried & lHunter, 
Ltd., New York 

Philadelphia Gear Works, Phila 


delphia, I’a 
Sawyer Gear Wks., C 
Simonds Mfg. Co., Pittsburgh, 1 


leveland, O 
‘ 


a 


| Gears, Molded 

Caldwell & Son Co., Il. W., Chi 
cago, Ill 

Franklin Mfg. Co., Syracuse, N. ¥ 


| Greenwald Co., I 


Chicago 


& K., 


Rawhide 
liide Co., 


Cincin., O 


Gears, 

Raw Chicago, 
Ill 

Fawcus Mech. Co., Pittsburgh, Pa 


| Horsburgh & Scott, Cleveland, O 


New Process Raw Ilide Co., Syra 


cuse, N. Y 


Nuttall Co., R. D., Pittsburgh, Pa 

Gears, Worm 

Albro-Clem Elevator Co., Philadel 
phia, l’a 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., VPhila., Pa 

| Nuttall Co., R. D., Pittsburgh, Pa 

| Simonds Mfg. Co., Pittsburgh, l’a 

| Graphite 

Dixon Crucible Co., Jos., Jersey 


cA, oo 
Lubriphite ¢ 
Obermayer Co., 3., 


- Jersey Cite. x. 72 
Cincinnati, O 


Grinders, Center 


Hleald & Son, L. S., Barre, Mass 

Ilisey-Wolf Mach. Co., Cinecin., O 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt 

Grinders, Cutter 

Adams Co., Dubuque, lowa 

Automatic Mach. Co., Greenfield, 
Mass 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

trown & Sharpe Mfg. Co., Provi 


dence, R 
Cincinnati Milling Mach. Co., 
cinnati, O 
Garvin Machine Co., New York 
Norton Emery Wheel Co., Worces 
ter, Mass 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., Boston, 
Woodward & Rogers 
ford, Conn 
Grinders, Dise 


Besly & Co., Chas i... 


Cin 


Mass 
Iiart 


Co., 


Chicago, 


Gorton Mach. Co., Geo., Racine, 
Wis 

Iroquois Macu. Co., New York 

Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 


is 
Ileald & Son, L. 8., Mass 


tarre, 


Standard Too! Co., Cleveland, O 
Washburn Shops, Worcester, 
Muss 


Wilmarth & Morman Co Grand 


Rapids, Mich 
Grinders, Tool 
Barnes Co., B. F., Rockford, Ill 
Barnes Co., W. FF. & John, Rock 
ford, Ill 
Rarr, Hi. G., Worcester, Mass 
trown & Sharpe Mfg. Co., Provi 


dence, R. I 


Diamond Mach. Co., Provi., R. 1 
Gisholt Mach. Co., Madison, Wis 
Landis Too! Co., Waynesboro, Pa 


Pa. 
Wheel Co., 


Modern Too! Co., Erie, 
Northampton Emery 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis 
Safety Emery Wheel Co., Spring 
field, O 
Throop 


Perforating Co., Buffalo, 


N ; 
Whitney Mfg. Co., Hartford, Ct. 
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Grinding Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Builders’ Iron Foundry, Provi- 
dence, 

Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Falkenau-Sinclair Co., Phila., Pa. 

Goodell-Pratt ce. Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Wis 

Greenfield Mach. Co., Greenfield 
Mass. 


Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mch. Co., Cincin., O. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
Northampton Emery Wheel Co., 


Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 


field, Ohio. 

Throop Perforating Co., Buffalo, 
i # 

Washburn Shops, Worcester, 


Mass. 


Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Provi- 
dence, R 

Carborundum Co., Niagara Falls, 
N. 

Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
, wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O 


Whitney Mfg. Co 
Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. 1. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Hack Saw Blades 

rrames 


Diamond te & Stamping Wkzs., 
Buffalo, N. Y 


, Hartford, Conn. 


Gun 


and 


Goodell-Pratt Ce., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Diamond —. « Stamping Wkzs., 
Buffalo, N. 

Hoefer Mfg. ce Freeport, III. 

Millers Falls Co., New York. 

West Haven Mfg. ‘Co., New Haven, 
Conn. 


Hammers, Drop 
Bement, Miles & Co., New York. 


Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner &« “Peck Mfg. Co., New 
Ilaven, Conn. 


Mossberg & 
Providence, ; 
Perkins Mach. Co., 


Granville Mfg. Co., 


Boston, Mass. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Rallway Appliances Co., Chicago, 

Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 
Hammers, Power 


Scranton & Co., The, New Haven, 
Conn. 





Hammers, Steam 


Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So 
Bethlehem, Pa. 

San egg Engr. Co., Cham- 
bersburg, 

Cleveland ‘sone & Shear Wks. 
Co., Cleveland, O. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Heating and Ventilating 

Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Auto- 


matic 


Am. Gas Furnace Co., New York. 


Hoisting and Conveying 


Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 


C & C hiectric Co., New York. 
Hunt Co., C. W., West New Brigh- 
ton, N. 
Northern Engineering Works, De- 
troit, Mich. 
Pawling & Harnischfeger, Mil- 
York. 


Phila- 


waukee, Wis. 
Sprague Electric Co., 


Hoists, Hand 


Harrington, Son & Co., 
Philadelphia, Da. 

Yale & Towne Mfg. Co., 
York. 

Hoists, Pneumatic 

Chicago Pneumatic 
cago, 

Cleveland Pneumatic 
Cleveland, O. 
Curtis & Co. Mfg. 

Mo. 
Northern Engineering 
troit, Mich. 
Rand Drill Co., New York. 
Igniters, Gas Engine 


New 


Edwin, 
New 
Tool Co., Chi 
Tool Co., 
Co., St. Louis, 


Wks., De- 


Dayton Electrical Mfg. Co., Day- 
ton, 

Indicators, Speed 

Starrett Co.. L. S.. Athol, Mass. 

Indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., 

Sellers & Co., Wm., 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 

Instruction Schools 

See Schools, Correspondence. 


Cincinnati, O 
Phila., Pa. 


Insurance, Boiler 
Hartford Steam Boiler 
Ins. Co., Hartford, 
Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 
Watson-Stillman Co., 


Insp. & 
Conn. 


New York. 


Jack Planer 


Armstrong bros. Too! Co., Chi- 
eago, Ill. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, N.Y. 


N. 
Mitts & Merrill, 
Whitney Mfg. Co 
Keys, Machine 
Standard Gauge Steel Co., 
Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 
Knives, Solid Steel Shear 
Pittsburg Shear Knife & Mach 
Co., Pittsburg, Da. 
Lamps, Are 
General Electric Co., N. 
Western Electric Co., 
Westinghouse Elec. 
Pittsburgh, Pa. 


Lathe attachments 


National Machine Too! Co., 
cinnati, O. 


Saginaw, Mich. 
.. Hartford, Conn. 


Beaver 


¥.. Cite. 
Chicago, Ill. 
& Mfg. Co., 


Cin- 
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Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

7 & Co., Chas. H., Chicago, 
Ill. 

Le eee Wm. G., So. Norwalk, 

Pratt “é Whitney Co., Hartford, 


Tindel piseerte , 

Lathes 

Affleck, Geo. E., New York. 

American Too! Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Co., Wm., Cincin., 0. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Blaisdell & Co., FP... Worcester, 
Mass. 

Bradford Mach. Tool Co., Cin., O 

Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Bullard Mach. 
port, Conn. 

Davis Mach. Roches- 
ter, N. Y. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., 

Hill, Clarke & Co., 

Le Blond Mach. 
Cincinnati, O. 

Lodge & Shipley 
Cincinnati, O. 

McCabe, J. J.,. New York 

Marshall & Huschart Mchgy. Co., 
Chicago, III. 

Milwaukee Machine Mil 
waukee, Wis. 

New a Mfg. Co 
Cor 

Niles "Tool Works Co., 

Pond Mach. Tool Co., 


Eddystone, Pa. 


Tool Co., 


-, oF. F 


Bridge- 


Torrington, Ct. 
Boston, Mass. 
Tool Co., R. K., 


Mch. 


Tool Co., 


Tool Co., 
, New Haven, 


New York. 
New York. 


Pratt & Waitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Reed Co., F. E., Worcester, Mass. 


Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Mfg. Co., Seneca 


Falls 
Falls, N. Y 


Washburn | Shops. Worcester, 
Mass. 

Lathes, Automatic Serew- 
Threading 

Automatic Machine Co., Bridge 
port, Conn. 

Lathes, Bench 

Faneuil Watch Too! Co., Boston, 
Mass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring- 


field, Mass. 
Lathes, Boring 
Streit Mach. Co., A., 


Letters, Pattern 


Cincin., O. 


Brim, A. W., Seneca Falls, N. Y. 
puter, A. G., N. F. City. 
Levels 

Mass. Tool Co., Greenfield, Mass. 


Starrett Co., L. S., Athol, Mass. 

Locxers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 


Besly & Co., Chas. H., Chicago, III. 
Dixon Crucible Co., Jos., Jersey 
City, N. J 


Lubriphite +m 
Lubricators 
Besly & Co., Chas. H., Chicago, III. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Jersey City, N. J. 


Machine Screws 

Atlantic Mach. Screw Co., 
Mass. 

Worcester Mach. 
cester, Mass. 


Boston, 


Screw Co., Wor- 





Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 
Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Eclipse Mach. Co., Cleveland, O. 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hart, Fredk., Poughkeepsie, ms Ee 
Hoefer Mfg. Co., Freeport, Ill. 
Pratt & Whitney Co., Hartford, 
Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Wade Mach. Works, Walter H., 
Boston, Mass. 
Woodward & Rogers Co., 
ford, © nn. 


Machinists’ Small Tools 
Besly & Co., Chas. H., Chicago, III. 


Billings & Spencer Co., Hartford, 
Conn. 


Hart- 


Brown & Sharpe Mfg. Co., Provi- 
dence, I 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Hammacher, 
New Yorn. 
McCrosky & Huber, Cincinnati, O. 
Mass. 1001 Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. Co., 
Mass. 
Slocomb Co., J. T., 
Standard Tool Co., 
Starrett Co., L. 


Schlemmer & Co., 


Fitchburg, 


Provi., R. I. 
Cleveland, O 
S., Athol, Mass 


Machinists’ Supplies 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Mandrels, Expanding 


Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
a Works, Gloucester City, 


inte Tool Co., Cleveland, O 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Ill. 

Patterson, Gottfried & 
Ltd.. New York. 


Phosphor Bronze 
Philadelphia, Va. 

Metal, 

Throop 


Hunter, 
Smelting Co., 


Perforated 


Perforating Co., Buffalo, 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 
. 

Starrett Co., L. S., Athol, Mass 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach 


Co., Hyde Park, Mass. 

Brown & ee Mfg. Co., 
dence, R. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Kempsmith Mfg. Co., 


Provi 


Milwaukee, 


is. 
Whitney Mfg. Co., Hartford, Conn. 
Milling Machines, Bench 
Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., 
—™ Lock Mach. Co., 
Waltham Watch Tool Co. 
field. Mass. 
Milling Machines, 
tal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York 
Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock 


ford, 

Newton Mach. Wks., 
delphia, Pa. 

Niles Tool Works Co., 

Pratt & Whitney Co., 
Conn. 


Boston, Mass 
Waltham, 


, Spring 


Horizon- 


R.1 
Mach 


Tool Phila 


New York. 
Hartford, 
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Milling Machines, Plain 

American Too! Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
“o., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & pee Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

Le 


Wis. 
Tool Co., R. K., 
Cincinnati, O. 


Blond Mach. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New Yo 

ons 5 Mach. Tool Co., Springfield, 
Oh 

Prentiss Tool & Supply Co., New 


ork. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & . os Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Fairbanks Co., 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill 
McCabe, J. J., New York. 
New York 


Niles Tool Works Co., 
Owen Mach. Tool Co., Springfield, 


New York. 


Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Wwacch Tool Co., Spring- 
field. Mass. 

Milling Machines, Vertical 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Garvin Mach. 
Ingersoll Mill. 

ford, Ill. 
Newton Mch. 

delphia, Pa. 
Niles Tool Works Co., 
Owen se Tool Co., 

Ohi 
Pratt k Whitney Co., 

Conn. 
Quint, A. 


Milling 
Geometric Drill Co., 


Conn. 
Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. J. 


New York. 
Co., Rock- 


Phila- 


New York. 
Springfield, 


Hartford, 


Co., 
Mach. 


Tool Works, 


D., Hartford, Conn. 


Tools, Adjustable 


New Haven, 


Molding Machines 


Adams Co., The, Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Too! Co., Spring- 
field, O. 


Motors, Electric 


C & C Electric Co., New York. 


Christensen Engr. Co., Milwaukee, 
Wis 
Commercial Electric Co., Indian- 


apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. 
Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 


Milwaukee Elec. Co., Milwaukee, 
Wis. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, IIL 

Sprague Electric Co., New York. 


Har- 


Storey Motor & Electric Co., 
rison, N. J. 





Motors, Electric—Continued 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Name Plates 


Franklin Mfg. Co., 
Turner Brass Works, 


Syracuse, N. Y. 
Chicago, Il. 


Nut Tappers 
See Bolt and Nut Machinery 


Oil Cups and Covers 
Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, Il. 
Bowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 
Tucker, W. W. & C. F., Hartford, 


Conn. 
The Winkley Co., 
Oils 


Besly & Co., 
Harris Oil Co., 


Oils, 


Hartford, Conn. 


Chas. H., 
A. W., 


Chicago, Ill. 
Provi., R. 1. 


Slushing 


Harris Oil Co., A. W., Provi., R. I. 
Oil Stones 
Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam Joint 
Jenkins Bros., New York. 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

New Britain Mch. Co., New Brit 
ain, Conn. 

Patents 

Baldwin, Davidson & Wight, 


Washington, D. C. 
Straley, Hasbrouck «& 
New York 


Schloeder, 


Pattern Shop Machinery 
Raker Bros., Toledo, O 
Brown & Zortman Mehry. Co., 


Pittsburg, Pa 
Fairbanks Co., New York 


Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., Cin., O. 

Prentiss Tool & Supply Co., New 
York 

Washburn Shops, Worcester, 

ass 
Pencils 
Keuffel & Esser Co., New York. 


Phosphor Bronze 
Bronze 
Pa. 
Pinion Cutters 
Loop-Lock Mach. Co., 


Phosphor Smelting Co., 


Philadelphia, 


Waltham, 


Mass. 

Pipe and Fittings 

Crane Co., Chicago, Ill. 

Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 


Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, O. 
Yonkers, N. Y. 


Saunders’ Sons, D., 
Standard Tool Co., Cleveland, O 


Planers 
Affleck, Geo. E.. New York 
American Tool Wks. Co., Cin., O. 
Belmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti 
more, Md. 
Fairbanks Co., 
Flather Planer Co., 
.. H 


Cleve 


New York. 
Mark, Nashua, 


Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 





Planers —Continued 
New Haven Mfg. Co., New Haven, 
Conn 


Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Co., 
Worcester, Mass. 


Planer 


Planers, Bench 

Bartlett, E. E., Boston, Mass. 

Planers, Portable 

Underwood & Co., H. 
delphia, Pa. 

Planers, Rotary 


Bement, Miles & Co., New York. 
Cleveland Punch & Shear Works, 
Cleveland, O. 


B., Phila- 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pond Mach. Tool Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Presses, Hand 

Klimes Engr. Works, Chas. F., Chi 
cago, Ill 

Perkins Mach. Co., So. Boston, 


Mass. 
Presses, Hydraulic 
Watson-Stillman 


Co., New York. 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa 

Bliss Co., E. W., Brooklyn, N. Y 

Chambersburg Engr. Co., Cham 
bersburg, Pa 

limes Engr. Works, Chas. F., Chi 
cago, ll 

Fairbanks Co., New York 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., So. Boston, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 


Palleys 


Caldwell & Son Co., H. W., Chi 
cago, Ill 
Cresson Co., Geo. V., Phila., Pa 


Federal Mfg. 
Howard Iron 
Oneida Steel 
mm. ee 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., 
The Xylotite Co., 


Pulleys, Friction 


Evans Friction Cone Co., 
Mass. 


Co., Cleveland, O. 
Wks., Buffalo, N. Y. 
Pulley Co., Oneida, 


Hunter, 
Columbus, Ind 
Cincinnati, O 
Cone 
Boston, 


Pulleys, Speed Changing 
Speed Changing Pulley 
Indianapolis, Ind. 


Pulley Turning and Boring 
Machines 


Co., 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles ‘ool Works Co., New York 

Streit Mach. Co., A., Cincin., O 

Pumps, Hydraulic 

Elmes Engr. Works, Chas. F., Chi 
cago, Til. 

Watson-Stillman Co., New York 


Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 


Watson-Stillman Co., New York 


Punches, Power 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala 
mazoo. Mich. 

Buffalo Forge Co., Buffalo, N. Y 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Wks., 


Co., Cleveland, 


Hilles & Jones Co. Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co. 8S. Boston. 
Mass 








Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Reed Co., F. E., Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., 
field, Vt. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Cc., Pittsburgh, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Racks, Tool 


New Britain Mach. Co 
ain, Conn. 


Spring 


, New Brit 


Reamers 


Cleveland 
land, O. 
Clough, R. M., Tolland, Conn. 
McCrosky & Huber, Cincinnatl, O 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Precess Twist 
Taun.ion, Mass. 
Pratt & Whitney Co., 
Conn 
Rogers, 
Drill 


Twist Drill Co., Cleve 


Drill Co., 


Hartford, 


John M.. Boat, 
Works, Gloucester 


Gage & 
City, 


Cleveland, O 
Mass 


N. d 
Standard Tool Co., 
Wells Bros. Co., Greenfield, 


Reaming Stands 


Flather Vianer Co., Mark, Nashua, 
N. 

Rheostats 

Cutler-Ilammer Mfg Co., Mil 
waukee, \Wis 

Riveters, Hydraulic 

Bement, Miles & Co., New York 

Watson-Stillman Co., New York 

Riveters, Pneumatic 

Bement, Miles & Co., New York 

Cleveland Pneumatic Tool Co., 
Cleveland, ©. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, l’a 

Railway Appliances Co., Chicago, 
Il) 

Rand Drill Co., New York 

Standard Ry Equip Co., St 
Louis, Mo 

Riveting Machines 

Bement, Miles & Co., New York 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Da 

Chambersburg Engr. Co., Cham 
bersburg, Da 

Long & Alistatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass 

Roller and Ball Bearings 

Ball Bearing Co., Philadel., Pa 

Bantam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. Co., 


Providence, R. I 


Rolling Mitl Machinery 

Cleveland Punch & Shear Wkza., 
Co., Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Mossberg & ay ean Mfg. Co., 
Providence, R. 

Pratt & Whitney ‘Co., Hartferd, 


Conn. 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co., New 
York 

Rules, Steel 

Mass. Too! Co., Greenfield, Mass. 

Sawyer Tool Co., Fitchburg, Mass 

Slocomb Co., J. T., Provi., R. I 

Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co., 


Boston, Mass 


Lunkenheimer Co., Cincinnati, O 


Sand Blast 
Paxson Co., 


Apparatus 


J. W., Philadel., Pa 


Machines 
Cincinnati, O 


Sand Mixing 
Obermayer Co., S., 
Wood 

Mechry. Co., 


Sawing Machines, 


Brown & Zortman 
Pittsburg, Pa 
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Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane-Bly Mach. Ro- 
chester, N. Y. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 
Pratt & Whitney 

Conn. 
West Haven Mfg. Co., New Haven, 
Conn. 


Works, 


Co., Hartford, 


Schools, Correspondence 

Amer. School of Correspondence, 
Chicago, Ill. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, la. 


Schools, Technical 


State College of Ky., Lexington, 
IXy. 
Screw Machines, automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mchry. Co., 


Co., 


Chicago, Ill. 
Windsor Mach. Co., Windsor, Vt. 
Screw Machines, Hand 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 
Cleveland, O. 
Draper Mach. Tool Co., Worces 


ter, Mass. 

Garvin Mach. Co., New York. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Pearson Mach 
Potter & Johnston 
Pawtucket, R. I. 
Pratt & Whitney Co., 

Conn 
Warner & Swasey Co., Cleveland, 
Ohlo 


Windsor Mach. Co., Vt. 
Screw Machinery, Wood and 
Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn 


Co., Chicago, Ill. 
Mach. Co., 


Ilartford, 


Windsor, 


Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co. J. M., 
Pawtucket, R. 

Card Mfg. Co., 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Second Hand Machinery 

Affleck, Geo. K., New York. 

Baird Machy. Co., Pittsburg, Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 


3 
S. W., Mansfield, 


Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 
Carlin Mchry. & Supply Co., Al- 


legheny, Pa. 

Fairbanks Co., New York. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co.. New York. 

Packard Machinery Co., O. L., 
Chicago, Ill. 

Pratt & Whitney Co., 
Conn 

Prentiss Tool & Supply Co., 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Wormer Machy. Co, C. C., 
troit, Mich. 


Separators, 


Hartford, 


New 


De- 


Magnetic 
Sawyer, Ezra, Worcester, Mass 
Shapers 
American ‘lool Wks. Co., Cin., QO. 
tarker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Fairbanks Co., New York. 
Flather Planer Co., Mark, Nashua, 
N. H. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mehry. Co., 
Chicago, 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works Co., New York. 


New Haven, 





Shapers—COontinued 


Perkins Mach. Co., 
Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Prentiss Tool & Supply Co., New 
York. 

Smith & Mills, Cincinnati, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 


Shears, Power 


Bethlehem Fdry. & Mch 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch 
Cleveland, O. 


So. Boston, 


Co., So. 


& Shear Works, 


HWilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md 

Perkins Mach. Co., 
Mass 


So Boston, 
Shelving, Shop 
New Lritain Mach 
ain, Conn. 
Slide Rests 
Bartlett, E. E., 
Reed Co., EF. E.. 
Slotters 
Baker 
arr, 
Bement, 


Co., New Brit- 


soston, Mass. 
Worcester, Mass. 


Bros., Toledo, Ohio 
Hl. G., Worcester, Mass. 
Miles & Co., New York. 


Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila 
delphia, Ta. 

Niles Tool Works Co., New York. 


Sockets and Sleeves 

New Process Twist Drill Co., 
Taunton, Mass 

Sprocket Chains 

See Driving Chains 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O 

Stamps, Steel 

Schwerdtle Stamp Co., 
port, Conn. 


Bridge 


Steel, Machinery 


Boker & Co., Hermann, New York. 
*atriarche & Bell, New York. 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 

toker & Co., Ilermann, New York. 

Firth-Sterling Steel Co., Demmler, 
I's 


a 
Patriarche & Bell, New York. 
l’atterson, Gottfried & Hunter, 
Ltd., New York. 
Stones, Oils 
Pike Mfg. Co., Pike Station, N. H. 
Straightener, Hydraulic 
Rement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 
Excelsior Needle Co., 
Conn 
Mossberg & Granville 
lrovidence, n. I; 
Switchboards 
C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, © 
Western Electric Co., Chicago, Iii. 





Torrington, 


Mfg. Co., 


Westinghouse Elec. & Mfg. Co., 
Pittsburg. Pa. 

Tapping Machines and At- 
tachments ; 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi 


dence, R. I. 
Bickford Drill & Tool Co., Cin., O 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Too! Co., Cin., O. 





Tapping Machines and At- 
tachments —Continued 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, Pa. 

Murray Mfg. Co., Richmond Val 
as, &. L. Bw: &. 

Pratt & Whitney Co., 
Conn. 

Quint, A. D., Hartford, Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Conn. 


Hartford, 


Woodward & Rogers Co., Hart 
ford, Conn 

Taps, Collapsing 

Geometric Drill Co., New Haven, 


Conn. 


Taps and Dies 
Besly & Co., Chas. H., Chicago, Il. 


Card Mfg. Co., S. W., Mansfield, 
Mass. 
Carpenter Tap & Die Co., J. M., 


Pawtucket, R. I. 
Cleveland Twist Drill Co., Cleve 


land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New Haven, 
Conn 

Hammacher, Schlemmer & Co., 
New York 

Morse Twist Drill & Mach. Co., 
New Beuford, Mass. 

Patterson Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 


Webster & 
field, O. 

Wells Bros. Co., 

Wiley & Russell 
field, Mass 


Perks Tool Co., Spring 


Mass 
Green 


Greenfield, 
Mfg. Co., 


Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 

Thread Cutting Tools 

Resly & Co., Chas. H., Chicago, Ii. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 


Boston, Mass 


Tool Holders 


Armstrong LBros. ‘Tool Co., Chi 
cago, Ill. 
Hoggson & Vettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Huber, Cincinnati, O. 
Tools, Small 
See Machinists’ Small Tools 
Tracing Cloth 
Keuffel & 
Hardtmuth, L. 
Transmission 
Caldwell & Son 
cago, Ill. 
Case Mfg. Co., Columbus, O. 
Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt Engineering Co., Phila- 


lisser Co., New York. 
& C., New York. 
Machinery 


ce, B.. ¥., Cm 


delphia, Va 

National Machine ‘tool Co., Cin 
cinnati, O 

Oneida Steel Pulley Co., Oneida, 
| = * 

*atterson, Gottfried & Hunter, 
Ltd., New iL0rk. 

Reeves Pulley Co., Columbus, Ind. 

Trimmers, Wood 


Washburn 
Mass 

Trolleys and Tramways 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Va 

Hunt Co., C. W., West New Brigh 
ron, Bi. FE. 

Link Belt Engineering Co., Phila 
delphia, Va 
Yale & Towne 

York 
Tubing, Steel 
Shelby Steel Tube Co., 


Shops, Worcester, 


Mfg Co., New 


Pittsburgh, 


Turret Machines 


Automatic Mach. Co., Greenfield, 
MASS. 

Bradford Mach. Tool Co., Cincin 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge 


port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 


Garvin Mach. Co., New York . 
Gisholt Mch. Co., Madison, Wis. 











Turret Machines—(Oontinued 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Too! Co, 


Cincinnati, O. 
Milwaukee Mach. ‘Tool Co., Mil 
waukee, Wis. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, IIL. 


Potter & Johnson Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 


Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 


Twist Drills 


Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process ‘Twist Drill Co., 


Taunton, Mass 
*atterson, Gottfried & 
Ltd., New York 
Standard ‘Tool Co., 


Ilunter, 
Cleveland, O. 
Unions, Brass 

Nolte Co., 


brass 


Springfield, O. 


Universal Joints 


Baush Machine ‘lool Co., Spring 
field, Mass 

Vanderbeek Too! Wks., Hartford, 
Conn. 

Waterbury Tool Co., Waterbury, 
Conn. 

Valves 


See Steam Fittings 

Vises, Drill 

Graham Mfg. Co., Provi., R. 1. 

Hollands Mfg. Co., Erie, Va. 

Jacobson Mach. Mfg. Co., Warrea, 
Pa. 


Metal Workers’ 


Hammacher, Schlemmer & 
New York. 

Hanna, FE. E., Chicago, Ill 

Howard [ron Wks., Buffalo, N. Y. 

ae Mach. Mfg. Co., Warren, 
a. 

Parker Co., Chas., Meriden, Conn 

Reed Mfg. Co., Erie, Pa. 

Walworth Mfg. Co., Boston, Mass 


Vises, 
Se 


Vises, Pipe 
Curtis & 
Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass 


Curtis Co., Bridgeport, 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wood Workers’ 

Hammacher, Schlemmer & 
New York. 

Wyman & 
Mass. 


Vises, 
Co., 


Gordon, Worcester, 


welding ..achines 


Long & Allstatter Co., 
Ohio. 


Hamilton, 


Wire-Drawing Machinery 
Iroquois Mach. Co., New York 
Mossberg & Granville Mfg. Co., 
Providence, h. 
Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 


Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, Il 

Worm Hobbing Machines 

Pratt & Whitney Co., Llartford., 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 


Conn. 
Wrenches 
Coes Wrench Co., Worcester, Mass 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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Hydraulic Drawing Press. ng operated for this purpose by means 
ustrates gearing which is driven in either direction, 


Che accompanying engraving 11 


a powerful hydraulic press which is de in the manner indicated, by the shaft val ng nd from ther 


signed for heavy drawing and other oper- abov: Phe lower plate or bolster & cat Pwo valy nd S ar g 
ations of a similar nature, and which is rying the blank holder and adapted to slide the f 

provided with an interesting arrangement up anddow screw nount ( g to a f 
of cylinders and piston for operating the on a piston G in cylinder H This pistor er J tons G 


blank holder 
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it mounted on uitable f dat B 
nd p ded with f heavy screws / \ ( 

wl h carrv the head ( n which the die ) fitte [ 
is secured. C is adjustable up and down \ p 

by powe f nuts fitting the screws be At J 











oO10O 
tid then being forced directly through 
ilve casing O and back to the reservoir 
e controlling lever is then moved to the 
ght and evlinder K begins to fill tirst 
hi eing the case, however nly wl 
, , Crct = nd he pi 
tons comm cise Piston 1. lite th 
din cylinder A and drives it up unde 
‘ 1) 1 ] accelerat y the 
, 
( pust ( Intil t 
( ! y 1) tigh vetween | ld 
dd e bolster FE the ri 
1 1) \\ 4 cy 
pre ‘ oe 
vie pet lifts the rod XN an 
eS ff cor 1 
‘ 1 chaml 
‘ Cilhadll ) 
J a ] ‘ 
re gula 
f 
1 ‘ ]) 
t the 
1) 
tted eS 
n mag eiIng 
‘ t rh d evlin 
i ( ] 1 
rut ) ; d the pt ron 
| 1 ! | { 
ff putt ‘ 
) ri t ) trom 
| ( ne ever mav. be 
‘ 1 ef t lve ( Im 
1 cle / (dl t| Dl 
e draw ) ell rin VOST 
1 
| 
1} pr ) t ko Ihe (y |) 
) en. Germany 


The Deflection of Beams When Unsymmetri- 
cally Loaded. 


r. 4 SREDSTEN 


- 


necessary 1 tiie formula 
18 fo / 
vinich @ive I detlect hn ora beam 1p) 
ported at both ends with a= singel vad 
ins the dle r take the ume from 
ibles nd multiply the result bv the 
rrection factor ¢ taken from the dita 
- 
gram. In orcde find ¢ the value of : 
Z 
must be found see the figure and dia 

gram ) 

Example S 1] deflection from 


formula found to be .o7 and 
1s 


f= 3. then the corresponding value 


oo 
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eged printed warranty, and, t 9 tion 5 ngerously small f e obtaine f 
that appears trom the ‘ a. 4 mie satety » be wed tor ping 
: } ; ] ' . ] \] ; } wr sty t 
s oO ad DV ¢ er a ‘ me¢ vf 1lers \I S1\ ind heavy tut t ew \ \\ ( il 
hittes D d r t 
Phe court adds that the ques fre ns of 1 “cae 
ery trom the sellers « | 1eOry the dang \\ 
iphed warranty d 1 1 ¢ weight i ne p 
I the plaintiff in | co t cte d 
elied upon an exprt ; nd furth ‘ we f , 
( ere ‘ } I 1 i 
Power Required to Drive Machine Tools 
; 
v facture f e whe t 
~ ¢ ' t t the f \ \1 ’ 
re t WwW Lie e p \\ I 
] wae a f } 
v¢ 1 | \ 
11.- 
v\ it t t 
nami o2 N. W. R 178 1 
, 
s : ' { 
, { , 
The Crowding of the Machinery and Boilers 
of Our Warships. 
‘ ; 
! 
i 
f 
g 1 
, - * +] oft. A | : 
I t l eT 1 { . He 1a) 
; ‘ oO ‘ ‘ : | 
1" . s ‘ 1s ud | 
] t ' +) ¢ ‘ 
ned 1 ( n head plan ; 
. e-head | 
ect ‘ ( blows ( 1 oO 
if 
ng f nd troke 
{ engin re tl cart ( r I ) . i 
rs ' . . 4 10 
( t of endurance cease Vine thes g ! 0 10) 
gans fa t yperate I i 1 t ‘ 
\ nie f lin itions | er re d thereby ‘ i. 
ed upon the enginee! tl us hamp 12 lade etter g att 4 
n bringing forth a perfected desig n p ‘ prove ’ ,0) 
¢ ] } 1 ] ' 
en uy the present time the only p C ng 1 nd 
tion for weight to which the ¢ mmui 1 he re of g fire 11 
—— - tant 3 hows — ' ] nfor f -4 \ ‘ 
’ rac . jected is that of machine crease d f 4 ‘o 
nad boule On board a modern warship n nuproved 12 ngs lo 
. ’ . : P . } ‘} ‘ y »to vo 
he eight :. ta xuries \ ctu \\ ( 1 ( I ) ) 
pproximate OK cel Tt th I ency ) ‘ e prot ( le 
nerv and boilers It seems incompr 1 rr 1 t ] done 1 I tual test 1 ma 
ensible that a he v financ penaltv w g thing e eng 1 f ( chine-shop duty 
nflicted upon hipburldes Yea) / I \/ (; I t ( npany point out, 
vide for increased endurance safe leiphia f this kind can be 
f the machinery by making ine of 4 ( | new high-speed 
+} = 
e oN ng parts heavier, while at th An Alloy for Fusible Patterns. ite e problem 
e time no finan penalty w be in We have bet l d t mnpany ret 
cted upon the same builder 11 ise. the ( f fusible patter f ip few the fi 
veight of the luxurt dl great t y draw | the slicits f g r ste shafting at ed 
in that originally we In plain f em ng operat ny | f 100 f nute with neh t 
1 ] 1 ‘ . +} ' | 
re he is pun ed tor making the hip Tusibie patter mpi med | s le the nel ed 
ore efficient and safe |. prising na tlask without a parting, with of for fir g ght cast-iron work w 
herefore, that the warship of one genera recessary channel for pouring. The im cutting speed of 75 
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naking more attractive the appliances t the pattern, and upon inverting the mold powe nd the second a 5 horse 
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Shunt Field and Variable Voltage Control for 


Electric Motors. 


BY WILLIAM COOPER 
ELECTION OF MOTORS 
In equipping machine shop tools with 
electric drive, there are many points to be 
considered in the selection of suitable mo 
1 Che first « ideration which direct 
ffects the cost of installation is the 
est perm ble peed at which the 
‘ . lye operated 
\fter determining this point, the nex 
point is its lowe speed, and then we have 
the range through which the motor is to 
operate, and after determining this range 
the next question the determination of 
method of obtaining th range ot 
peed, i desired to get different 
Dp | \ r\ the peed ot the motor 
Whet using the ca ed variable peed 
) I there re tw method il il 
rene ‘ vn to be good 
ne b rf e field treneth, the t 
r ‘ ecmaming constant 
other y e voltage on the 
I ( hela t vtl remuining 
! t Phe 1 do whi first pre 
f th, very ipl | 
Ith¢ ( panied by thre 
d | I qu y larg ot 
hy the other t | For imstanes f 
ed 1 e of required, and thr 
I ure 1 stant 
ent thre would require to be 
\ ( ve ! ) rg ny the Irie 
e by varying the voltage o1 rma 
re 1 other word motor th \ 
y ( h power at OOO Te lut } per 
ite maximum with a weakened field 
I uld Iso | ( ipabl ot runnit t 
000 revolutions per minute on a full field 
lag h pow it 1.000 reve 1 
pel tite I] motor would, of 
‘ f de ned to run t fu field 
m t OOO Tevoru IS ye nut 
g } horse-powe 
In the second method. that ot ving 
e voltage on the mature, the field re 
ning constant thre ze Of Motor ( 
quired for a given range can be compared 
is follow \ssume, as above, a speed 
ange of 2 to 1 required and the speed 
vill be varied by changing the voltage on 
the armature. One horse-power being re 
quired at all speeds as above, and 1,000 


revolutions per minute being the minimum 


ind 2,000 revolutions per minute being 
the maximum, a motor that would give 1 
horse power at 1,000 re volutions per min 
ute on full field would give 2 horse-powet 
2,000 revolutions per minute with the 
ul field strength, but with double th 
tage on the armature Thus it 1s seen 
that in one method the motor has mini 
un horse-power at its maximum speed, 
while in the other the motor has minimum 
irse-power at minimum speed 
*Extract from a paper read before the Cincinnati 
chapter oft the American Institute cf Electrical Engineers. 
The highly useful diagram is original with Mr Cx per, 


and deserves to be called Cooper's diagran kt 
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DETERMINATION OF MINIMUM SIZE 


MOTOR 


If it is desired to have a motor that will 


a speed variation of by 


4 to! 
to | 


Live 


field resistance, instead of 2 


former c the motor would be 


ase, 
times as large 


variable 
Thus, 


lat case) as a 


do the 


} 


11¢ 


same work wy 


seen that t 


rol is soon reached However, a com 
bination of shunt field control and multi 
voltage circuits gives an arrangement by 


(instead of twice as larg 


limitation of shunt field con 


shunt 
as in the 
four 


Vi iItage 


of 


which a comparatively wide range 
peeds can be obtained without the motors 
being of excessive size This may. be 
readily understood by referring to curve 
leet attached, in which curve .1 repre 
ents change in horse-power of any motot 
when running on a weakened field This 
might be called a diminution of hors 
power curve lor instance, on the curv 
we see that motor that will give 5 horse 
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speed range of 4 to 1, we can get this in 
three ways; one by using entire field reg 


ulation, which will require a motor 4 


pel 
with normal field strength, as shown 


horse-power at 500 revolutions min 


ute 


by the diagram, or a motor can be used, 
if two voltages, one of which is double 
the other voltage, are available, this mo- 
tor will be required to be 2 horse-power 


at 1,000 revolutions per minute, at normal 
field fourt 
the 


trol entirely or 


lar ge 
fic ld Cf 


run at 


strength, or one as 


motor giving this range yn 


this motor can 


2,000 revolutions 


] 


motor, due to reduction in’ speed, r 
duction in voltage will decrease ng 
line A, Fig. 1 » that at 500 revolutions 
per minute will give 1 horse-power and 

O 2ive 1 horse power 2,000 ré volu 
tions per minute by weakening field 
following line 44, Fig. 1. It is seen from 
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Tl Power Curve-M 
power at 4oo revolutions per minute gives 
| horse-power at 2,000. From this curve 
we can determine the minimum size mo 
tor that will be required for any given 
Case ising either shunt field) regulation 


combining shunt field regula 


entirely, or 


tion and miulti-voltage, or multi-voltage 


stated that the very 


class of machines which operate on cy 


1 work, barring a slight change in 
friction load thi l 


of 


ough 


the different spec ds 


the machine, the cutting 


ho 


for 1 


speed remain 


Ing constant, remains 


rse-powel! 


constant Suppose nstance that 


given machine tool requires 1 horse-powet1 
O operate it under all varying conditions 
ot service, and it is required to have 

* Other observers do not agree with this statement. es- 
pecially as applied to large lathes. Inanyevent, it should 
be remembered that with large tools the friction load is 
a much larger part of the total load than with small 


tools E1 


WW 00 1400 1600 1st WOU 
M ; F 

\ i ul i I , 

the curve that with two ive me or! 
which is double the other, in combinatiot1 
with weakening the field, tl the range 
of speed of 4 to 1 the maximum tha 
can be obtained from a motor which w 
be worked to its full capacity at both the 


minimum and maximum speeds 





WwW greater range than this is re 
qi under these conditions a larger 
motor must be used. For instance, sup 
pose that a speed range of 5 to I is re 
quired, ind the Variation ybtainable by 
changing voltages is only 2 to 1 \ssume 
is before that the maximum speed is 
2,000 revolutions per minute, the min 
mum speed will be 400 revolutions per 


munut< Now joo and &oo will 


<i> 


speed variation by change in voltages 
these voltages being in the ratio of 2 to 1 
(say 110 and 220 volts), a motor will be 
required that will develop 2 horse 
powe! t soo re\ Ns per minute 


























not being worked to its utmost ca 


pacity as regards speed range; the reason 


being mechanical limitations 


this 


Phat is to say, that where a range of 


VY. 
would be able 


now obtained, one 


the motor is concerned elec 


The 


trically to get a range of 16 to I 


reason for this is that the motor not 
speeded up above its full field voltage 
speed to a great an extent 1 might 


be, and still develop the same power that 


it develops at its minimum speed 

\s seen by the curve referred the 
ivallabl range I need Ii constant 
horse power On any given motor he 
square of the rati of the vol ioe on 
which it is operated Phat to say, if a 
speed range of © ¢t 1 is desired, the 


voltages need have a ratio of only 3 to 1 


From this it is at once observed that i 
unnecessary to use rang or voltages of 
4 to 1 for a speed range of 7'. 1 

In referring to constant horse-power it 

iot to be understood th | horse 
power is the maximum hor power of 
the motor It the maximum horse 
power, however, that the motor will vield 
at ats minimum and maximum speeds 


\t all intermediate speeds it will have an 
CXCE powell 

\l] of the limitations in regard to speed 
range for any given range of voltages are 
based on using a motor of the smallest 


possible 
and maximum 
This 


practically a 


size to develop at its minimum 


peeds the powell called for 


applies only to motors delivering 


constant horse power at all 


speeds. 


MOTORS FOR SLOTTERS, PLANERS, ETé 


Great care should be exercised in select 


ing motors for different machines to de 
termine whether the horse-power required 
is practically constant or varies with the 


speed. In most machines of a reciprocat 


ing nature, slotters, shapers, planers, etc 
the power required varies with the speed, 
as the power is consumed in the machine 
in reversal and not in the actual work be 
In cases of this kind the 
tors should be 


full 


quired, getting speed variation by the use 


ing done mo 


pecified to run on full field, 


voltage at the maximum speed re 


of the multi-voltage circuits and shunt 
field resistance for intermediate speeds 
That is, no resistance is to be used in the 
hunt field of the motor when the motor 

operating on full voltage 

Some trouble has been encounteres 
getting speed variation on the class of 
nachinery in which the horse-power varie 
with the speed by using shunt field re 
ince Chis w be entirely overs ‘ 
the arrangement proposed 

[In some installations, the speed range 
as well as the number of different speed 
is very much less than has been gotten 
with the four-wire system of multi-volt 
age. Where a range of 713 to 1 with 
twenty-six different speeds has been ob 


tained by the four-wire multi-voltage sys 
tem, the range has been § to 1 with six and 
“rie eget 


systen 


eight speeds on other 
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dent that such a reduction in speed range 
and in the number of speeds must natur- 
ally reduce the cost of an equipment, at 
the same time very materially reducing its 
efficiency. 

In the case of a speed range of 4 to I, 
considering a maximum speed of 1,450 or 
1,500 revolutions per minute, as in the pre 
vious case, the minimum speed instead of 


being 200 would be 360 to 375 revolutions 
per minute, and as the minimum speed d 
termines the size of the motor for 4 given 
horse-power, the motor should be just that 
much smaller 


Mr 


therefore seen that a motor to be used on 


Blackwell, in his paper, said: “It is 


the multi-voltage system will have to be 


sufficiently large to carry its maximum 


horse-power at the minimum potential; or 
in other words, at say 40 volts on a 250 
h 


volt system, the motor will have to be six 


times too large when working at its max! 
mum potential.” 
This is, 


plies equally as well to speed regulation 


of course, strictly true, and ap 


obtained by shunt field resistance, only in 
While a 


when 


a very much magnified degree 


motor six times too large 





VARIABLE SPEED 


yperating at six times its speed, the speed 
being increased by an increase in voltage 


in order to get the same range by shunt 


field regulation, the motor would require 


to be thirty-six times the size it would be 


if only operating at the one maximum 


This in itself is sufficient proof ot 
of the 


speed 


superiority system of getting vari 


able speeds by variable voltages over the 


system of shunt field regulationexclusively 


From this it follows that a motor whos« 
peed is to be varied by change in voltage 
field excitation remaining constant, will be 
directly proportional in size to the ing 
eed, wl motor whose speed ts t 
ed by hange ft field excitation 
V1 e ms the squ I e chang 
1 peer 
R Ss FOR DETERMINING E OF MOTO! 


i few rules to be used in determining rela 


tive sizes of motors for. const: 
power application 


Kirst The 


total range of speed, using 
. 
otl 


1 variable voltage and field regulation, 


will be as the square of the range of volt 
ges 
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Second—Change of horse-power will be 
directly proportional to change of voltag: 
on armature, field being constant 
Third 


change of field strength will be inversely 


Change of horse-power by 
proportional to change in speed, voltage 
on armature remaining constant 
The 


referred to the maximum speed will be 


Fourth relative size of motor a 


directly proportional to its speed variatio1 


when using variable voltages 
Fifth—The relative size of motor as 
to the 


square of 


ferred will be a 


the 


using field regulation 


maximum speed 
the 


variation whet 


speed 


Variable Speed Mechanism for Engine Lathe. 


take 
M in 


new Vaf&ila 


accompanying illustration 
the Mechanical Ens 
hester, England, represents a 


for 


lhe 
from neer, of 
ble speed arrangement lathes, 
the design of 
John Lang & Sons, 


Scotland 


engine 
R. Lang, of 
Glas 


his being 
Johnstone, near 
gow, 


Che driving 
sat ./, this 


shaft in this arrangement 


end the 


from the coun 


carrying at its outet 


belted, as indicated, 


e) 
~ 





} 
rd 
A n 
FOR ENGINE LATHES 


ter. On shafts 4 and At (the latter being 
geared to the lathe spindle) are mounted 
im pairs conical disks B and B1, which 
are provided with a bevel edged driving 
belt ( These 


and 


disks are provided with 


slide 


their shafts and thus form pulleys of va 


arranged to on 


feathers 


riable diameter. By means of the vertical 


shaft 1), either pair of cones is opened or 
‘losed as desired, the other pair being 
moved in an opposite direction and thu 
eeping the belt tigh ull time Shaf 
1) 1s fitted at each end witl i fork E « 
gaging with the hub of o1 rf tl 1 
1 dis! d | wo 1 whee 
eshing wit \ ft HT by w 
t turned to operate the d Shaft / 
v be driven, and the spe t p 
e varied, automatically through shaft J 
geared from feed rod /2, J having vorn 
neshing with worm whe 
this worm wheel is mounted 
ts shaft, but is readily connected to it by 


means of a friction clutch L on sleeve M, 


which is keyed to the shaft, th utch 
eing Operated by turning a nut V at r 
front I r varving the speed by 
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wheel O is provided, this being keved t pping , , y f patter 
shaft // etime man w tL patter 
Phe { om 4 Tcalure s ( ‘ i rec ( d i o ri t 
pecially sel ! utting i I I ¢ ( ( “ lig I . 
work is the pindle speer Way te ¢ t 
Te. ed ts he feed yare t I r ’ p ~ \ 
ter to give the rk e point of 
tact with the thoug f constat i \ 
mifor fac pee —— 
1 hie piace ed 1 t | a Ep a as 
; ; ep BLANK ENGINE CO 
j j whic , ; i QO | 
IT1Ve 1 gh sp oe tro tt 
Numbering and Storing Patterns. | 
\ VORCESTI j 
Nlany SHOps need 9 l Ss r I j 
unbering and storing patter: S 
times pattern it should bi ept in ie 
ne room are scattere round wu ( 
rhe ditterent 1 b ling 
Shelve or 1 k ire put p without any 
regular ordet he ng ol erves Shelve 
ections in which patterns are stored ‘ ty I \ ( 
eldom marked clearly in large figure Ie Ce t ( d rie 
thev should be St nore eldom ! dl n 
articulal ) ( ed tor ea patte a ( , ) ¢ 
Often the shelve re high e passag the fe 
hat ladders are a constant necessity. \ ( £ t e p 
ecently sited newly fh hed p er! ‘ ( r more plat! 
storage 1) ( © } thre che c nce re « silt near 
do If any patter re too larg 
My ‘fos oe i phattios 
ect 1 \ 9 the 1 
\\ ordinat P ind closing o1 
ve-way hie platfors 
nbered witl rge figure n the 
SJ Cows) | 22 [| Coe es) Coo esd i) bw 
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1 1 14 : 
MAKE clumsy ader 1 el 
pper shelves ar ised ‘ ‘ 
ore 1 W C Vv ( 1 \ 
the ] dade 1 t si vet he t t ne 
he patte 1 \ t 


ua 
CAD 
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1 
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fens 
ited 


x 
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I ie 
eT 
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no the 1 
e shely r 
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nav be done on the wood with a marking 
rust Phe section numbers should be at 
least 5 or 6 inches high to be seen well 
from a distance 
[ recommend consecutive mbers for 
rking pattern ind ¢ not think the 
etters advisable \ firm tor whi 
iw one time master mechani ea 
' practice of numbering each pat 
er? th e number of the drawing ot 
ne was show1 nd if the 
ng ved more i ng t] inh One t 
tferent letter was added to the numb 
f 1 itferet pattet I 3005 | 
rdering ting ‘ patt 
umb ( ipt to forg er am 
se ania isfit. Many of the let 
1 | mM) Ke na MStawe 
vere fre ‘ vel rdet Phe n 
) t 1 ! ] Lew Val 
on : he drav 
c ; d it ‘Tr ‘ 
; t ( rie ng }) 
Ta aC his te 
) t ! ( a 
P hye or ite t il vhi 
ted tron ne lett nd number 
nation d pre g ‘ ul 
eT ‘ { en ‘ 1 
is convinced mi ple 1 
itive number ire rach 
j tert 1 eneral ] no eff 
ive the p ern nun laced cor 
e] mn the rely ecause if 
f ivenient at It 1a 
e numb the pattert 1 the 
| fling 1 mm) ne t irdly ract l 
( lrafttsman make trip t the 
] every time he nbe pat 
‘ rder to numb hie cl 
ini to | ( ( UM bel Tse 
‘ he helve he irger p ert 
CUpy wel lel Ve ) I 1 
( matiet ( ) ed or ] 
ves so that if their numbers at 
p ve thre ‘ thre 
rT race ) ect the \ 
' F } 1 1 ma rm ( 1 
ce drafting fi] 
veut ‘ Ine { 
) e made gardl t the cle 
‘ 1 Tt na aden ] I | 
\ e placed ( ely » tl 











Economical Machine Work in a Municipal Plant. 


Phe report of the superintendent of the 


water wor! t Atlanta, Ga., makes a good 
ving tor the machine |  mainta ned 
nie mn with the w There were 


al numbe r of filters to be re pare d. the 


cle Mal 


f Irers of ded $1,450 for 
the new parts needed. It was determined 
to do the work in the shop, getting outside 
Dp to make to order what could not 
he made there The materials cost $512 37 


total 
half of 
the 


ee aes P 
the labor $277.85, making the cost 


$790.22, or only a trifle over one 


‘ ‘ 1 1 ¥ 
t would ive ven charged for 
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led to discussion 





Willans valveless launch engine), 



























































and to 





Most engineers are familias itl e its later manufacture. It was supplied t 
ir buffer as a useful piece of mechanism river launches on there being no other 
for bringing rapidly moving pat rest nar he Electric lighting compan 
vithou ho ind it seems the r did not exist, and dynamos were few and 
latter of me surpr that its use not far between. It was the dark age of dis 
ore genera Probably the best k1 p rust of electric light and its promoters 
plication is to be found in the Willans « Many launches were built and fitted w1 
vine er enables a single-a¢ g lese engines f which several hundreds 
gine to vith cast 1rot un t i ere made, but in spite of their many ad 
, o ] ves he m iwacture was gradually 

+ is 
\ p— 
ide | di 
. EEE 
* 
| 
REA 
i i, 
| lA 
i j-—-~ 
iJ 
__—__-——} 
me 1 
} 
| 
= Le 
~ 
0 HE W \NS ENGINI 
" ( ne end na tt oned , 
ae upper ' P giving O11 : devi 1 An exempilifi 
é t rfect lub 1 mbine i Ww advantage vartners 
N ! I g 1 ghes ed became ‘ e f t 
I ew ! " ( ) ( g engine, the chief characte 
. Pe — ’ . f which are the th 
rust. How ich the vii tte ‘ cu Cu fw \\ 
for the Wallat engine wav be gatherec v hie without thi we e fi 
tro. © 7 \ y «| Ke trot I ese to Mr. Wil nd the econd 
The Engines f April 5, 1895 W Mr. R nso1 Kacl f these gentlem 
ire told that the story of the firm gin pear » have been as necessary to t 
s briefly as follows \fessrs. Will ind her as whiskv is to water 1 r 
Robinsot isually et nthe e1 tion of a cet bh rage, if id 














noen 
< 


\\ 


AMERICAN 





MACHINIST 

















AMERICAN MACHINIST \pril 30, 1902 


OLS 






































upward stroke, and the inertia being in minal pressure is sufficiently low not to Macuinist.* Erect perpendiculars 
direct proportion to the crank radius, it cause trouble with the gland through and D at the 45°, 90° and 135° positions 
follows that at half stroke the inertia is which the rod passes. CB 206 X55 of the crank respectively All that re 
W. During the upper half of the stroke 60 mm P., the terminal pressurt + mains to be done now is to plot the inertia 
the inertia is acting upwards and require found by the usual formula: curve on the diagram to such a scale th 
‘ dk wnward bores tO balance a, which log. P. = lov P + n (log. V — lov. lV l will fall just below the air Curve 
amounts to 4,785 kgs. at the top of the ind equals 6.25 kgs. cm. absolute pres cale being the net area of the guide p 
stroke. If steps were not taken to contro ure Below .1 B, which being the bass n. Seale the air buffer pressure at 
15 position ?.. distance DD VJ VI 
out 2.5 kgs. em. above atmospher 
i a illowing a clearance between the two 
/ ‘ : 
/ f, say, .25 kgs. en we have 2.25 kg 
’ m.” for inertia, which at this posit 
-~— quals 2,817 kg bove the base lin | 
_ ensiliaale eae ' 2817 
180)" 1% wi oa: required scale is, therefore 1.252 
2.25 ; 
em If the piston rod is 7o mt 
in diameter, the total area would be 1,252 
38 1,290 cm Phe nearest round 
to this is 400 mm. diameter, and the me 
irea would then be 1,256 38 218 
bad Mu ‘ Pp . 
m Dividing the la umn of Table 
{ 4 AN} LN ALES a | ERI 7\ } . 
II by this figure we get 
1 1 1 ’ ‘ P P : if 1 1 »c | ’ 
r 1 ome way, either by means OF the ine is also the atmospheri ne. draw. the For 4 O lertia 4.25 Kgs. ¢ 
ir buffer or forced lubrication, the violent ero line // K parallel and 1 kg. ¢ m2 from $5 2.31 
knocking would cause rapid wear on the it on the vertical scale of pressures go 1.25 
rasse and prevent continuou high (Note—1 kg. cm.? is called a metrical at 135 3.24 
> 
peeds mosphere and is equal to 735.51 mm. of 150 3.01 
Owing to the obliquity of the connect mercury, being sufficiently near for all ot these on the diagram and draw the 
ng rod the accelerations at the two ends practical purposes The absolute mo ertia curve QO] It ilway he to 
of the stroke are not exactly the same, and 
t becomes necessary to make some cot 
rection for this, which is done by multi 
; : Values of n 
plying the inertia as obtained above with , 
f ; ; 
. fl f — 
n infinitely long connecting rod, by the Cos. 4 a OS. 20 
expression 3.0 3.5 4.0 4.5 5-0 5.5 6.0 
cos. 4 +4 cos. 24% 2) | 
n O 1+ 1.3%3 1.286 1.250 1.222 1.2co 1.152 1.167 
: n 
Where 4% angle of crank from inne1 : 
: 2K S : , - 5 ( 
dead center (see Fig. 3), and n length i 566 . 1.033 1,009 -99I 977 .966 957 -949 
of connecting rod divided by crank radius 45 .707 .707 70 .707 707 707 707 07 
Po facilitate calculations, Table 1 has been 5 ' 
: ~ , 60 5 3353 -357 375 389 40O .409 $17 
worked out for different values of 4% n 
I 
ind n. gu = 333 286 250 222 2c 182 —.167 
Since the connecting rod is 500 mm : 
) ‘4 - - 
ong and crank radius 100 mm. n 5. It 1 2¢ (5 A —.667 | —.643 .625 -.611 700 =—.591 .583 
is. generally sufhi ient to calculate five 135 707 —.707 707 707 -.707 | —.707. —.707 707 
points, as in Table [I and draw a curve is 
150 — | 866— 700 723 741 755 766 775 — 782 
through them n 
Phe engine being vertical it iS mecessat 1S is} 667 “14 750 | —.778 | —.f00 —.818  —.833 
to take the weight of parts into account n 
is well as friction The total weight of PABLE I. INERTIA CORRECTION FACTORS 
parts equals : kgs., the whole weight 
f connecting rod being taken in this case 
\Ilowing the amou ; f Multiplier tro ; We'ght ar Unbalanced I 
ve obtain a total resistan t, ' rd J Equation I, Table | Corrected Inertia Friction. n Kes 
otion of 366 ke Phe result rr 
tlated Pal I] 1785 x 12 5742 56¢ = 517 
It hest » plot ese full eat op J 1795 xX 0.707 = 3383 566 2817 
le rl | \ QQ 1785 x 0.2 -— 957 566 152 
; ; 135 1755 xX —0.707 32H2 566 —— 3949 
othe ae. ae ee +3 a Se, ccaaee 66 PR 
nd erect pert ula 
represent extre ends oft troke | \l kt rua \ 
vhen the 1 to he bottor rai 
( | centet ( ( \ ( | 1) t¢ phere t i ”) ercury ) \ n ~ ( miple ( vl Vly 
the top or int dead centet 1 ( n tl 6.25 keg em to tl pre ‘ vints of the stroke nd keeps g ) 
se equ OO Mit \t B erect the clear cale With the axes 7] K and K L draw record of the calculatio1 
! ne that C L the amount of he air curve «lG Ch nay be don There are of course various grapl 
] ‘ +}, | “nl ++} » } -— 1 ] 
iran r! f the strok Taking either by calculation or more conveniently : 
( ( ( ( ( Cale il | 1 cs Ve € , met he ds of draw ng the ing rtia curve 
> 1 1 ' 9 
e curve f f the clearance CB by the graphic method shown, which has 
made .3 times the length of stroke the tet been fully explained in the AMERICAN * Page sor, Vi 
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unless the graphic met] 


, — 
aS | aves a leqdious 


calculation it is not always found advisa 


ble to use it, and as th 


lation 1s greatly simpli 
able 1, the writer pr 
method outlined her 
Having obtained th 
guide piston, the weig 


culated and compared 
weight. If the eri 
Sary correcti¢ 


the clearance ( 1m 


If the clear 





terminal pressure < 


sure in the body of the 


between the 90° and 4 


Tank, doe Ss 


the terminal pressure 


ward force, thus « 


] 1 
KNOCK 


Chus it be 


the 


terminal pre ire 


hand if the ai 


did 


neal 


not 
the 


appl 


na 
end 





guide piston 


conveniently be made 


H {180 





It the ordin: 





are used, formula 


Inertia om 


Vhere 
W weight of re 
Rk | fa 


When w 
if each incre; 
the ship a better Y 
imit of size wi 
demand of ( ng 
weight for macl 


recognition that 


and hull expert 


ships must 


ccord incé w 
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e method of calcu 


hed Dy the use ot 
rete ti 1S¢ ¢ 
nete I 
n € 
W ¢ ssull 
s slight e nece 
ci¢ r\ té 
oO y11f ‘ re 
Curve ~ p 
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Rea! Heroes of the 


Sea. 








wit! © majority of her boilers out of 
omimiissio1 In midocean one of the few 
oilers capable of being fired got leaky 


thes, and it became necessary, in order to 
eep the ship under any sort of headway 
1 hurricane-swept sea, to repair the 
oiler immediately The fire was pulled 
ut fror inder it, the manhole lid wa 
n ewed and removed, and the first eng 
ee vrapped from head to foot in a tl 
ting reste iwled into the red 
t le ( nd with chise and hammer |e 
1 te ng out the defective tubes. For 
Wo ute eV" ed, and he work 
eld | breat te nal gasp it thre 
her ungs would have killed 
1 het C4 wled to the manhole and 
‘ pulles ut by stoke 
iaieatiey title Mae: in seca 
he hotles I] time, atter nearly twe 
minutes) work, he succeeded in cutting 
two tube Qn the third entry he 
( t et nd after that he vent at 
tl fiv« nut esting 
her ime the task of rean mg mm new 
dt he w mpelled t 
nte the borer five time In each case 
rie taver nside nearly two 4 ute d 
( vlee the last time he bare 
id brea d strength enougl UN 
chief bef he fainted dead va 
it cle ‘ 
\ resu expel ra \ 
( ( ( e man wa ud up in. the 
] ie t ! vel i week And 
his da eep cor ntly disturbed 
\ ime ! I vhicl ie vA ted nN red 


t turnace 
We are next told how thi same eng 


red-hot steam 





tood up pipes when 
epairins eaking valve while under 
teal pI ure nd then of how anothe: 
1 nee })T cf ] 1 t] ¢ T1l¢ afety il 
f a donkey engine boiler and thus pre 
ente hole trom being blown throug! 
—P hott he tuck afety ilve 
eine located by nN vyHnttstinaln el 
Wi ( o told tl t 
| 1 whi evlinder head bur 
re tive gives way, filling the et 
Ne-t witl ( ilding team De fore the 
[1 tunity can he ‘ ed upon to epa 
( lamave fan engineect ae | reed { 
CAN | ) Chet that he ha t 
harge for dear life up steep, narrow co 
) WAN mad lippery by engine 
dace of irety And all the time he 
liml ipward the steam pursues him, f 
he Mmpanionwavs are nN the only Opel 
neg eading out of the engine-room 
But it is not often that escaping steat 
rets ahead of an engineer, for he 1s a man 
rained ' ghtning flash in 
nergencte 
nek 1 concerned the 
gine | eel rained to sprint faster 
tear an travel, but some inventor 
hould invent a evlinder head that can be 


epaired, in case of an explosion, before 


fills the engine-room with steam 
‘And h instances,” said the manag 
re almost of evervday occurrence.” 


attachment other 


as, afte! 
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Letters From Practical Men. 


Threading Pipe Flanges. 
Machinist 


I have just completed a pipe job 


I-ditor American 
which 


required a number of flanges 


ranging 


from 14 inches diameter of pipe to 5 


inches; the tlanges requiring to be faced, 


bored and chased 
Our first day’s 
duc hardness 


discouraging, 


of the iron, the chasing tool especially 
requiring frequent grinding. On _ going 


‘t about devising 


\fter 


home that night | some 


the ob con 


means of expe diting 


idering various impossible schemes which 
ed into the realms of special machinery, 
collapsible taps, ete., the idea shown in the 
ketch suggested itself 

1 is the fixture ordinarily used to hold 

boring bat [ had a split sleeve made 
to fit this fixture and bored for the shank 
I the 2 1m h pipe tap | re tap W 
then clamped in place as shown, with one 
of its cutting edges set at the proper 

















April 30, 1903 





that they will screw on half the length of 
(On 


thread by hand a lot of 12-inch pipe 


it was found necessary to fit and mark 


each flange to its place, there being such 
add 


a great difference in the thre thus 


ing greatly 


“A Report of a Meeting.” 


Editor American Machinist 


At page 453 I think vou have de i 
injustice to the American correspond 
of Engineering, in printing the letter crit 
cising his report of the paper on “Gitt 


Propositions for 
at the December n 
‘iety of Mechanical 


Che letter says: “*Y 


So 
New York rep 


resentative says that my paper ‘was in op 


our 


position to the bonu r piece-work sys 
em The paper distinctly advocated the 
piece-work system. The report iys tha 
my paper ‘contained imaginary conversa 
tions between the boss and the workmen 
lhe paper contained no conversation, rea 


r imaginary 


B 


Aan 1 ) 
bso 
van ——— 
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HREADING PIPE FLANGES 
hight, and the lw wa eady ‘ | vy of the pap efore 
I had anti pated ‘ I n he d also /:nginee } t Keb iry 13 
irgel ( from. the there ! he taining the report Che onlv inaccuracy 
ingle of the thread on the uch pipe in the report that I n find 1 the use 
tap and that of the thread to b it, but of the word “piece-work nstead { 
no trouble developed from th sources ‘premiun synonym ot “bonus I 
bout three travers« i the ip throug! was clearly a slip of the pen, for in the 
the worl ere neces r\ ) mplete i est ot he report le W er of it uses t 
hread, the ing cng dt vord yremiun 1 1 pposition to ) 
1) pel ( t d tape! el e « \ rk ‘i as 1n the foll W SF CN 
The fixture A being bored vitl \nothe rgued that the piece-wo 
the lathe spind| ind the nye ip cing ystel Irequently howed that pied \\ 
f the standard neh p t, taper vased on day lab was too high, and 
nsures duplication far as pitel without cuts it was unpractical, so that tl 
thread, shape of thread d tape ‘ nn pt um plan g tl \ 
cerned factory solution 
Che Lie Va rt < irse gea ed to cut \s to he iginary Vel 
S thre ids pel nch at same is he ip enclose ve 1 the p pel tselt I Whiicl 
It is also clear that the 2 h pipe tap may see for your f the naginary 
in be used on any size above 2'5 inches versations, in paragraphs 16 and 17 
as the pitch oft all thre 1s 1 tandard quote: 
pipe above that size is the san It als “The proprietor 1 gl hav said ) 


obviates the per 


turning 
mpound rest 


the hol , hored the tan tal 
he hole 1s ored, he tap take 


care of the tapered thread 
\nother word as to duplication in pipe 
work My practice 1s to fit the tlanges s 


men: ‘Here, vou fellows are working 


lye : 
right, ete 
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The author gives only the boss's side of pistons in the other set, this motion being © n 


the conversation, not quoting the work in the opposite direction from that of the less whet yn 
men’s replies, but it is a conversation, first pistons; so that when the operator, ( 
nevertheless, and an imaginary one by means of the hand lever, moves the I w 


The report in Engineering dealt with pistons in the cylinders in his cage, he etter 
the paper itself in a very few lines, and likewise moves the pistons in the other [| must nt t 


contains chiefly a report of the discussio1 set of cylinders, which in turn move tl 





together with the correspondent’s own central lever that carries with it the leve 

views on the labor question I cannot to be operated 

find any incorrect statement in it, except The oil sy ‘ lutely free 

the slip of the pen on one word, as above’ from leaks, the connecting pip nd 

stated The statement that the paper passages must be amply large and the pis State \\ 
“seemed to rest On a series of assumption tons must be packed with fi S ¢ 

rather than on experience’ is strictly cor eathers, so that there w be a ttle re 

rect, as anvone who reads the paper may © sistance as p eto the 1 


sec Wa KENT Lo NGINEE! 


A Substitute for Reach Reds. Editor American M ! 
Editor American Machinist: One who re the Am 


Some of your readers might be inter faithfully cat t f ! 


] } rr t+ ] + ‘ if 
ested in a scheme to operate ever that ‘ 1 ( e) fu ng 
W n sucha p nt ( d not be Q 
+1 , 
perated Dy vst t ie nad reac = \ 
rods from the ‘ cag 1 | gi ( 
hnerew th 1 ce ript t a ( \ 
gotten up f t] purp 
, 
| VO CVI ndetr ged r 
a 
lustration. were placed it ner 
ig¢ Like p ¢ Cl vel ¢ \ 
no 2 teet Oo \ ( na \ 
' 1 . \ 
Se nade ‘ ee \ 
\ 
i \ 
) 
i 
—— ae 
= — 
= \ 
— “= 
—— ( | aa 
ed — 1 
































a position that e ce t ( ld De« v ‘ I ( Qils 
connected dire fy t e leve ce op a \ vette nd more ( 
ated. The cylinders in the operator's cage ( ( ( ( 
were connected by v4 inch pip t the ‘ ‘ g ‘ f 
cylinders at the lever to be operated unmins§ trol eng 
The system was then filled with « nterchang i experi 
which could only flow from one set of d oy t t n 
cylinders to the other when the pistons in — tual Ivantag pe t 
the first set of cylinders were moved. It loing good rathet ! rm it ‘ 
will be clearly seen that for every motiot1 ly I ve 
of the pistons in one set of cylinders there es pr ( » dispute—wl 
would be a corresponding motion of the — transatlant iri re te 











hours It 


the losses that 


! n to! t the working 


not easy to set forth all 


e from the workman's losing time 
There is, of course, the workman’s loss of 
nuch wages and the employer's pro 
mortionate loss of so much profit on th 


ours not worked, and sometimes w 
lon't think bevond that. But there ts evi 
ently more than that. It is an actual loss 
( the tools stand idle We all un 
! nd they will be eating themselves 
en idle for long periods of time 
net also when inding idle fo 
ter periods Chen it interferes with 
r prevents the making of plans if 
no telling when certain pieces of 
n ln depended upon to be done 
Phere can be no rehable system which 1s 
ehable all through. Every workman 
nece 1 \ ( re vheel o1 i linl 
ain, and we kno how hea 
tnese ] 1g I nen nplete 
\ \ Cl ditt Cr f hab 
\ the Ame ! he do not 
iply because he n't afford it. If 
a \ entice him » GO O 
{ out ft ime in the morning 
1 t any other tim vould 
( ( kely y that a his reasot 
1 Wt when we all und 
t ] \m can earns thie big 
re nd therefore might be assumed 1 
‘ the ( ee of each least 
ent fait. But he i definite use f 
ent of ind as the employs 
ul vould be deranged by his losing 
‘ own plans would be impaired 
hie ime time Hasn't the Englishmat 
ust Su use for all his money, and has 


plans of life to be interfered with? 


a quarter of worth more to an 


\merican workman than a shilling is to 


Englishman It would seem so, .since 


he shilling will not pull the Englishman 


of bed as the quarter of a dollar draws 


Phi 


Increasing 


remedy seen 


W ruld 


the 


the American 
he, then, im English 

uN ippreciation of the shilling. If you 

int do that [ don’t know where the 


Phe 


Increasing 


trouble evidently is not 
the wages ol by 
for 
that 


with 


promises Of sma ] pecunlary wards 


od behavior, and | don't wonder 


he poor little “quarter club fund,” 
penny fines and its shilling annual re 


vards, the latter for the good and the bad 
Daas’? entle 


There is 


tween offering a 


like, which Junior about, 


hould have proved a failure 


ditherence b mat 


lore money or in making all money worth 


Phe latter is what the 


t ( Wan 
english workman most needs, and | am 
ot wise enough to suggest how it 1s to 


e put into him 


that there 1s a great 


lifterence in shops and in shop managers, 


| Suppose Of cours 


nd also in the prevalence in different 


hops of the state of affairs that our cor 


respondent deplores. It would certainly 
€ wise to study the best as compared with 
and to look for the 


the difference \s | 


he worst, causes of 


said at the beginning, 
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United States are incapable of 


idvising in this matter, as we have so 
little experience with it. and my talk is 
purely theoretical It does seem to m« 


! 


that something could be done with the 


ipprentices, not by fines or rewards, but 


] 1 
y absolute insistence upon their keeping 


time as a condition of remaining in th 
worl There are boys in plenty, and 
heroic sifting of them should benefit. the 
ndividual shop’ and should have an in 
lnence not bad pon hose tsice I it 
\n apprentice who gets out of his tim 
thout having ll acquired the acl 
thit has good start for the rest of his 
fe But for the apprentic yu 
evinlal the ntinence lx rh) ind 
he madit 1 to he « tblished re thos 
make life more wortl e liv 
g d nev om vorth the earning 
TECUMSEH Swit 
Jigs for Planing Lathe Tailstocks. 
| \mi Machin 
Satisfa "1 etimye ) 
than money, and I thin 
NN )) ( ere h 








- v 

_ 

S 5 
FIG. J THE OLD JIG 


more disagreeable 


( ( ( Many vs 
than that a mechanic with good ideas must 
work ina machine shop that badly man 
iged by Vie o-called office man or 
ealous, conceited, would-be machinist 
I know any good machinist will agree 
that he would much rather work for less 
money tor a boss that gives him some 
does than to be work 


credit for what he 


ng for someone that can't te when he 
getting Qo dl service 
The above remarks are caused by a case 


coming to mind where a planer foreman 


that wished to make jigs, etc., to cheapen 
. as 


ind simphfy the work for a boss of the 


latter kind, was not allowed or encouraged 
»do so. Ile therefore took a b in an 
ee t] ws - ; vlc where 
her shop on the same line of work where 
i¢@ boss was a good machinist and could 


ee from a sketch when you had a jig 


that was worth something Chis foreman, 


ifter having made a few jigs that proved 


money savers, was allowed the satis 


m of making and seeing at work all 
with 


But 


the useful jigs and tools he wanted 


ut even consulting his employer 


} 


len a Wig was to be a costly one he 


the consent of the boss first 


would get 


There are several things a foreman must 


msider when designing jigs if he would 


ivoid having the boss kick and say ‘‘no” 












o his ideas, or tell him to let it wait 
it while. The first thing is to show that 
the jig will not cost much, that it will 


save time and that it can be used by a 
boy or cheaper labor. It would also be 
wise to show that the jigs can be made 
without interfering much with the reg 
ular work, In the sketches will be seen 
two different jigs for holding a lathe tail 
stock top piece. Fig. 1 is a jig the new 
foreman found when going into the shop 


here are six set-screws in this jig. Sticks 


vere placed in the cored hole of 
the 


é ; 
stock and centered; casting was thet 


placed in the jig and adjusted by tl 
‘rews until the centers stood level and i 
ine crosswise This required the use of 
: : 
sticks, chalk, dividers irf gage and 
rule—to say ng about ng up 
ts, clamp d_ blo d tl time 
= ' 
iken in setting ( ) There were six 
f these jigs used tim ind, as thet 
ere four size t toc ind SIX Jigs 
for eac] ‘ f ' Oo p ' 
( red 
In Tig gf t m 
b new fore ade here were 
f these that did the w iuch easier 
& {7 
ssid 














FIG. 2. THI 


NEW 


TLG 


than the other twenty-four. C is the bot- 


Ml piece and 1) PD are two cast-iron blocks 


with large case-hardened centers set in 
them. It may be seen that the pattern work 
was very simple and the machine work 
was the least there possibly could have 
beet The bottom piece C was planed only 
on the strips / The blocks DD were 
first drilled at A/, then placed on a shaft 


and the tongues planed central and the 
strips at / trued up; the slots // H were 
cored Holes were tapped in the bottom 


piece ¢ at the proper places for the screws 


SS, so that the jig could be adjusted to 


the different sizes of tailstocks, and a hole 


was also tapped for the stop or jam screw 


Rk. The tailstocks were placed as shown 


on the centers, swung up level top and 


butted against one another, the first one 


being stopped with an arfle plate. The 
jigs were held in place by bolts EE 
In planing the tailstocks two heads were 


used, and Fig. 3 shows a handy hight gage 


for setting the planer tool standard. It 
consists of a base with a thumb-screw 
which base is bored out to receive a % 
inch cold-rolled rod The rods are let 
through the base to touch the table. In 


planing the small tailstocks twelve 


§1ze 


igs are used and the time saved over the 
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( Stvie 1 g i al rl rt} il ‘ \ 

I 1] he new igs Va le han th i screw | © 8 n ( 

1 nt paid for the p iron the old whicl free to turn. P 1 fixes s g I 

nes H. LL. CAMERON the n hine to help ipport . tl a .* ; ‘ ry lowes 
——" S I / fix t 


Cutting Cams on the Milling Machine. i bent lever the pit ting fulcrum. 1 O f 
} dit ‘T \m reer \mer ’ \t , end p ‘ fu are go} } 


to come off the hine tinished witl Technical Education as a Graduate Sees It 


| 
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| 
1 gi 
ny 
ng it Os é rea ' gl d \1 
not ge i ) 
\ sleeve 4/7 C was turn Cc t gag vith the f 
t the cam blan A ve pape f vhicl bolted 
ig s t made of ! ‘ It w e noticed 
oO t ] fixe eht! 1 AL ¢ . f ‘ t] r 1 
ipe eing n ‘ ( « rive \ 
I nter 1 | as nen ¢ ] ] g 
hined out and filed refully d for \j 
irk ind used mast \< ( os of ! ime rea 
he drawings show, V/ ( d It’ ¢ e hotl n | | | method | , 7 
xed by screws to drei w | held ‘ ) hile y f f ' W 
\ he div d ng head ( nad the cente lt ¢ t / t f f d q mv 
The screw was taken out of the table fC and the cutter begins t TV ( correspondet to do likewise. I hold that 
lixed on to the nut for adjusting the front Now rotate the mandrel by the dividing no llege t nical hool ha ny 


hearing is a split arm 4, shown at Fig. 4 head handle until the cutter run ff If right to grant engineering degre No 














man without years of practical experience 


and a showing of marked ability in things 


chan should aspire to such a title 
titution hould not cheapen such a 
igh degree by granting it, and I am glad 


to note that my Alma Mater has recently 


lecided to give no more M. E. or C. E 
Ceres istead, Bachelor of Science in 
Mechanical or Civil Engineering 
I do not believe that the contributors 
technical education understand how lit 


me, comparatively, the student spends 
Twelve hours pet 


Nor do ] 


the drawing room 


iverTagc believe 


that either the professors or the students 
( e how valuable this time is when 
the | learned in the cla room 
d be given erely practical applica 
Irom start finish thie tuden 
ld be own ho ipply the tact 
forn ind n rds hie 1 Let 
1 spend di im time in \ 
t mpheated geometrical figure 
erely teacl m accura¢ making 
pre ne wit 1 pinhe lk 
1 pel Cm him accuracy 
nd on n ‘ iw which will b 
! ‘ pre u YT 
f the best advantage | 
‘ thy ‘ id ¥y r le fore 
det ‘ thins the line of 
C 1 lle h nade I 
F 1 ( perspective and 
l ( pa ed 
| 1 ( ( | nad | t 
nd thie curve vhen on d 
{¢ ect | el Cle 
\\ f relief, he oli { 
n r I pl e year, to take 
1) a Wine LI ially given 
| prec ( tean \ ilve THANG 
ndoat emble view Llere 
{ 1 etl { iF e his drawing 
pre ght of 1 practical 
ficanes 
Che third and fourth year the dravy 
ne 1 usually given to advanced 
machine detailing and assembling and n 
1") (le r] Llere t the teachet Lon 
ten negic< te port out the practica 
} wl ist always be ken int 
count im later vea In drawing details 
the m mportant tact that the parts 
hown and dimensions given are for the 


patternmaker, the moldet and the mach 


<t 1S kk t OT. 1st ; it wa In thre 


sight 


first simple work Phe student does not 
know the value of rounded corners and 
fillets, and h greatest fault is usually 

Yivine mnie re especially the S¢ in 


dicating finished ur tia one 
' +] ry | nt ] } t t roy 1 
place thie student s ick Ol \ ng 
ictical considerations iv tself more 
I nv othe \nother common tault 
I tl Value t clea ( ted sect Nn 
rt ippre ed eithe! by 14 ichet Ol 
Thi cou rt 1 at vl u LITV ¢ I 
| , 
t pI I) mM) vIVeN oO by the mstruc¢ 
1 
1 wl cl tir Pores ine t Tt ( cu 
te ind t part designed tron I 
ulas learned in mechani t ft 
me Vi | n ae vl WI e {| We 
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the student fails to learn that 


often 


, 
enough, 


more than otherwise acting forces 


when later he 


effects 


cannot be ascertained, and 


has such problems to tackle, he 


rather amazing results in trying to make 


the pieces “look” right and in proportion 
to themselves and to the amount of work 
they must perform 

There is another very important lessot 
that is so apt to be left untaught, and it is 


making a start, ot down 


in hand, if 


that of putting 


facts these facts 


on paper the 


are represented by only two or three lines 
The student often spends hours in 
to se ails of his 


ot 


trying 


all the det de sign, instead 


working Ing 


along step by 


that he wasting valuable time and get 
ting farther away from the desired result 

There are plenty of her course ut 
side the drawing room which the young 

pirant must put For instance, he 
gr 6 rat i pure and appli thre 
Mm durin gm f the four yea and 
though he mav 1 cl all 

nm te 1 \nalvtica (, r Vv ot 
| Integral Caleulu L he math 
matic nvaluabl developing the 

ow 1 ( 1] or 1 git 

they atfor int « 
regular routine de f trinsic 
value hey should n ) t 

be de ] d iwing dl ture S the 
engines ny tudent 1 

é cst ( S ot 1 ( 

ol te wna ( engi t ile 
hop e usually ( rge of pr i 
en, and although thet h room for 
mprovement in their equipment, the stt 
dent alive red ery lp) tant 

tr re It should not be expe cted 
to turn out skilled we en, for the aver 
age tin that car ‘ pent im thie hop 
but x oO r ght hours a weel ind the 
course does not often begin unt he se 
ond year. However popular opinion may 


differ, the technical student at school or 


college has no time to idle away. If there 
is one th 


the 


ing | would have emphasized in 


hop more, it is the course in pattern 


making and molding. If the pupil has not 


for a thorough course in this himself, 
with practi 


the 


illustrated 


let the instructor give lectures 
Next 


himself, 


cal illustrations to student’s 
work 


the 


doing the prin 


most valuable aids to mem 


are 
important branch 


Phe 


to work the 


should not 


student shiv 


be ne gl cte d 


learn how different metals to 





the best advantage, but when and where 
to use them Show him the assembled 
drawing and sections of a machine con 
truction, some rather common contriy 
ince nd equire him te tate t what 
iterial he would make each part, and 
why, noting that some part s] d be 
cas ] rdened SQ tel pered some 
ground for fits, et Unde n up-to-date 
struct either in drawing root I 
the op. much valuable information could 
be stored away in this manner. The boil 
nd steam engine te re tally owe 
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conducted. Here, at least, the st 


dealing with reality; but I sincer« 


if he does get a lasting or t 


the strength of materials 


accurale 


1903 


udent 1s 
ly dou 
idea ot 


by breaking spe 
cially prepared specimens 1n elaborate tel 
sion, compression and torsion machines 
and plotting curves for results. Simple 
contrivances, where the load could be aj 


plied in a visible way, would, to 


ing, more beneficial 


prove 


Paking 


we find that the two most 


i COUrsSsé ts l WllOl 


that keep recurring the whole four year 
ire those of neglecting to descend, whe 
ever possible, trom the theoretical the 
practical, and of teaching t \ 
time It 1 general fact that r 
dent is allowed to pursue ea tudy 
ibstract way, rarely being ght nd 
more rarely finding tl r 1 g 
new’; that one subject 1s t up 
pP ede ( 1 il t le d 2 
tep by ep inte 1 I 

nd reasoning 

It has bee uurp ‘ ff 
I . ind regen \fu 
can uid ] g I I 

urst Wit it d e g y 
etter eat ra ’ o 

ea r. M 
] rt 1 o r 

G 

A Practical Use for Discarded Tin Cans. 
Editor Amet n Machinist 

I mucl yrised ore 
terested a tew d e, v 
through certain est ! Ni 
York cit find \ 
used col ed cl \ I em I 
vegetable can I ed ) ( 
from the dumps of the city [ had 
posed, up to that time, that the o1 | 
poses ft whic nN r il w tec 
was food for g S to he tached t 
the tails of unfortunate canine 

The principal produ tl 
ment, which is a foundry, ar vind 
weights, elevator weight ind val st f« 
boats The weight castings re ve! rd 
and, when struck with a hammer ring, like 
steel \b t he Ol t wh h can bi 
used for removing sprue nd fis the 
hammer i cold « el or file w n 
stand up to the wor The fracture of 
the ind sash weigl nN and 
shows ecrvstals radiating from the cent 
like spokes of wheel 

After delivery at e foun 
are first piled up irge iron grating 
located undet sheet ) d vhic 
terminates in esta as 
sprinkled lib lv witl de \\ 
1< et n fire cess ‘ 1 
ibels sens the ¢ ad ] 
det wl ( I tht Ly v 
( lected washec d nelt 
eairshin - 1 | ed ao 

Some Ol the Cal ] \ 1) 
apped and solders nts, me p. 
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completely; these are sorted out and the 
sheets forming the shell are straightened 
and bound into bundles to be sold t 
trunk makers, who utilize them for pro 
tecting the corners of Saratoga trunks 
They are also bought by button manu 
facturers, who stamp from them the disks 
used in cloth-covered buttons 

The remainder of the cans, being ma 
chine made, do not come apart. These 
are loaded into large carts, taken to the 
charging floor, on an elevator, and dumped 
into the cupola. The cupola is fed with 
coke and cans in alternation lhere 
is occasionally an old wash-boiler or a 
bundle of tin roofing used, but cans form 
the bulk of the material Che cans are 
so light that some of them are carried out 
at the top of the stack by the force of 
the blast, and a large screen has been ar- 
ranged to prevent the pieces from falling 
on the roof 

If among those readers of the AMERICAN 
MACHINIST to whom these facts are new 
there are any who have occasion to use 
the elevators in the skyse1 ipers of New 
York, I can imagine such wondering how 
many empty cans it took to make the 
weights which balance the car in_ whicl 
they ride 23—I—I13 

A Compound Piercing Die. 
Editor American Machinist: 

The sketch shows a compound piercing 
die for piercing a series of holes laterally 
in the shell of the punching 4 and also 
a single hole in the center, The drawing 
and forming die to produce this punching 
was the subject of a previous article at 
page 879, Vol. 25. As will be seen, the 
punching is an aluminum shell '4 inch 
deep and 17g inches diameter, and has a 
six-pointed star raised from the bottom 

In designing this die, it was necessary 
to combine accuracy and long life, as it 
Was an expensive and delicate thing t 


} 


repail The reader will find therefore that 


all cutting edges have provision for wear 
There are five holes to be punched on the 
sides, and this is accomplished by a cam 
arrangement D is a cross section of a 
beveled ring set into the punch plate. It 
was made in ring form to insure mor 
accuracy in setting the die, and it acts 
as a guide for the central punch. It 1s 
bored to a running fit for the lug blocks B 
and is timed so that when the slides C are 
driven in, the punch K is just entering 
the metal 

FE is one of the punches which are ar 
ranged so that they can be taken out and 
ground and put back, adjusting them for 


length by a thread cut on them, and hold 


ing by a blind set-screw. G is one of the 
dovetailed bushings, let into the die. This 
one is larger than the rest, as it has tw 

holes let into it. The other three are all 
of the same size The holes are reamed 


from the back, and the punchings fall 
down through the clearance holes J \l 
though we had no trouble with any stick 


ing of the punchings, we drove pins in 
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with one side beveled right ovel the the pin i the 5] de support th deliv ring 

clearance holes, thus preventing any enough stress, when tree, to return the 

chance of it H is the central bushing or punch to its initial positiotr he spring 

( for the punch A, and is supported by is simply piece of sheet steel, tempered 

a Screw / with a clearance hole wl Cl ent ind cre wed t 1 
Now, when // gets worn on the cutting base plate in proper 

edge, it can be taken out and ground, and 1. W. Wuruitt 

adjusted by the screw /. In doing this 1t wanes 

throws out the dovetailed blocks G by First Aid. 

means of the taper on the upper end of H. Editor American Machu 

These can in turn be ground very easily, \ thing needed u works wl 

ind when done the die is again in condi-  chinery used been started the 

tion to work perfectly firm of Taylor & Son, Kings Cross, 
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necessary things were obtained, and then 
it was for this man to get a class together. 
‘This was quickly formed, and a first-class 


instructor from the St. John’s Ambulance 


Associations was obtained. Every Mon 
day evening the class meets at a local 
3oard school for instruction, and every 
Friday evening they meet at the works 
canteen to be coached in their previous 


the man who organized it, he 
The firm 


lesson by 
having had previous experience. 
the 
workmen 


are enthusiastic in matter and have 


offered 
certificates 


prizes to who obtain 


This might be of assistance 


firms not yet equipped 


to a great many 

with provision so essential for the better 

ment of their workmen in everyday life 
E. J. TowNpbron 

Leytonstone, England 


A Rig for Drilling Machines for Locating Holes. 
Machinist : 
an arrangement that 


Iditor American 


rhe 


may be used with an ordinary radial drill 


sketches show 
ing machine when holes have to be drilled 
ith accuracy in a large number of pieces, 


iy, at a certain distance 


} a from a center or 
from a finished part, saving either the time 
of laying them out or the time of making 


expensive templet It is in fact an adjust 
ible templet that can be set in no time to 
uit picces of any kind, and by its means 
the difficulty that the drill hand finds in 


drilling a hole exactly as laid out, the pos 


sibilitv of mistakes, and all the trouble that 
often arises when in assembling an engine 
the holes don’t meet are eliminated 


facc 


fitting ( 


which is fitted a 
the 


pl te, that may be set 


A is a base on 
plate B that turns 
This face 


is graduated and c 


h on rollers, 
desired 


At the 


bar ;: is se 


in be set at any 


tightening the bolts D D 
base A an upright 
This bar is V-shaped at the front 


F, and at the apex a rack is 


point by 
side of 
cured 
cut, on which 
is engaged a small pinion H. On the end 
of this pinion shaft is a handle by means 
the arm M 
This arm slides on the bar E, 


of which can be brought to 
any hight 
right place can be se 


On the 


and when at the 


cured by set-screws, as shown 
arm is a sliding piece N that can be tight- 
ened at any place required. The bar and 
the arm are set perpendicular to the face 
plate, and the center of the hole Q, in 
which are fitted steel bushings of the dif 
ferent diameters of the holes to be drilled, 
coincides with the center of the face-plate 
when piece N is placed at zero. 

Pieces of the type shown at I, 2, 3, 4 can 
be machined, using the fittings shown at 
that fit in the center of the face- 


The arm M is graduated as shown, 


5, 6, 7, 
plate 

and the piece N can be set readily at any 
radius from the center of the face-plate. 
Che 


make it easy to 


pointer S and the graduation at T 


turn the face-plate any 


given angle, and give to the holes to be 
drilled any needed spacing 

This arrangement may be used also for 
doing simple operations of boring straight 
holes, and facing. For this 


and taper 
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universal chuck is fitted on a 
12) in the center of which 
is a bushing z that acts as guide for the 
boring bars V V. The base is fitted in 
the center of the face-plate. In place of 
piece N is put X, that has a bushing b that 
acts as guide for the upper part of the 


purpose a 


base l / 


(see 


boring bars 


If taper holes are to be bored or 
facing done, on pieces of the type shown 
at 2 and 3, for crank the 


Y may act as a guide for the bars. 


pins, CtC., 
piece 


The pieces are first put on the fitting 6, 
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Fire From an Electric Spark. 
Editor American Machinist: 

I would like to call you attention to a 
queer condition that may interest some of 
your readers 

A small 
the 
Searchmont, Pa., 


by a spark of frictional electricity gener 


blaze in the wood 


shop of 


Searchmont Automobile Company, 


was caused, apparently, 


against 
in iron belt shifter in the wood shop. 


ited by a fast running belt rubbing 


The pulley is an 8-inch loose pulley on 


a single surfacer, running at high speed 
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A RIG FOR DRILLING 
I, and, using the same fit 
for the 
The point- 


in hole Rk, Fig 
ting 6, the pieces are placed on Y 
tapering and facing operation 


| 


ed plug /I’ that fits in OQ may be used for 


setting these pieces centrally with Y and 
R In drilling holes whose centers are 
laid out, the pieces are bolted on the face 


plate, and, by means of the plug W, the 


center of the hole’to be drilled is brought 
exactly in center with guiding bushing O 
This insures precision and renders perfect- 


ly unnecessary the use of the center chisel 
This rig has been used with perfect satis 


faction I. M. MENEGUS 
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hie” 
wey 


2 
J | | 

U end | 
i n Machinist 


AND FOR IT 


rYPES OF 


WORK 


the The end 


of the shifter iron was about 34 inch from 


inside of the rim of pulley 


t} 
Ul 


e edge and rim of the pulley, and upon 
found that 


Investigation we large white 


spark would flash every second or two 


from the shifter to the 


] 


Spark we 


pulley rim, which 


must conclude, ignited some of 


the fine dust on the inside of the rim. It was 


discovered immediately and extinguished 
he pulley bearing was normally cool and 
well oiled, and the flame could not have 
been caused from a hot bx ring. We have 
remedied this dithculty by bending the 


shifter arm further away from the pulley 
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rim and now have no spark. The matter \\ 


find 


seems almost incredible, but we can umn 
no other explanation. If flame can be see a deep, massive 
caused in this way it seems that there may er or other tool, 1 
be anothet danger to gi rd against 1 world as thoug!] 
cotton mills and wood shops, where high do busine on om 
speed machinery is used is encumbered w 
Regarding the spark, 1t must have bec feet, part ‘ 
of high potential to jump in ind nto ju 
seemed to be as large and hot a spark as 
we get from a battery to ignite gas We ha ( 
engine C. W. Row: that the 
Asst S perin ena tew 1 I re \ 
7 ev d 
Legs of Machine Tools—improving a Steam | ’ a 
Pump Valve—A Governor Shaft Bear- vie yg ne he 
ing—Gas Engine Piston. shat nie ' 
Editor American Machinist ted by P 
In the course of a dozen ye angemen 9 


the 


business | have run act 1 few 
things which did not seem to fill the 


near as thr | iy vel 


any where 


AMERICAN 


hen | look over 


s of the 
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The Post Office vs. the Courts. 

We note that the courts have enjoined 
the Post Office Department from the issu- 
ing or maintenance of a fraud order 
against a manufacturing concern in Bos- 
ton, regarding whose methods of doing 
business some complaints had been made. 
The 
claims that a fire in their plant had pre 
vented them from filling orders as prompt- 


ly as some of their customers desired and 


manufacturing concern in question 


that this is what caused dissatisfaction, led 
to the complaints, and finally to the issue 
of the fraud order. Whether this claim is 
true or not it is quite certain that no busi- 
ness enterprise ought to be placed entirely 
at the mercy of the Post Office officials, 
who, like everyone else, are liable to be 
mistaken and a mistake in such 
a rather serious affair. It is not right that a 


matters is 


citizen of the United States should be con 


victed of fraud and his business ruined 


except in the manner provided by law; 
that is, he should be convicted only by a 
and with a 


trial before a 


to defend himself. 


toi1mal jury 
chance 
It is curious, by the 
that we fraud 
issued by the Post Office and the stoppage 
of the mails to concerns suspected of ir 


somewhat way, 


hear of so many orders 


regularities, when at the same time it seems 
impossible to secure any such action with 
regard to the Cleveland oil 
who are notorious frauds and can be dem 


These 


swindlers, 


onstrated to be such very easily. 
fellows seem to be able to continue the use 
of the United States mails, although the 
attention of the authorities has been re- 
peatedly drawn to the fact that they are 
using the mails for nothing else than to 


help them in their swindling operations 





The trial of Engineer Wisker for man 
slaughter for his part in the famous tun- 
nel the New York Central 
Railroad, has resulted in his acquittal, and 


collision on 


as to the propriety of this verdict we think 
Che 


fact that other engineers have made thou- 


most fair-minded people will agree 


sands of trips with trains through this 


tunnel in safety does, of course, prove that 
it can be done by means of extreme care 


and watchfulness, but it does not prove 
that the conditions are all that they should 
trains, and 
that En 


efficient 


be for running of 
the fact 


the 


the safe 


though it seems to be 
Wisker 
possible man to be in charge of a locomo 
tive, doubtful if a 
should be held legally responsible for lack 
If he 


responsibility by those who have the power 


gineer was not most 


vet it is man can or 


of personal efficiency is trusted with 


to impose responsibilities it is questionable 


if he is under obligation to decline those 
his own 


them 


account of 
for 


responsibilities on 


eensciousness of unfitness and 


where an cngineer places himself at the 


head of a train he certainly takes at least 


as much risk as any passenger in that 


train, and it is to be assumed that he will 
have a care for the safety of a train under 
accident occurs, 


conditions where, if an 


April 30, 1903 


lis own life will be more likely to be for- 
feited than that of other. It 


seem that such an assumption of risk is all 


any would 
that seciety ought to require of a locomo- 
tive The the 
tunnel in the happened 
were caused by a desire to economize, to 
All 
these conditions could have been avoided 
by the expenditure of money and those 
who were responsible for this failure to 
spend money for that purpose are being 


engineer. conditions of 


which accident 


save mon¢y and to pay big dividends. 


made to suffer by means of damage suits 


in which some record breaking awards 
have been made. We hope such awards 
will continue to be made and that the 


lesson im false economy will be as thor- 
oughly taught as possible. 


sort of combination 


Che 


against the importation of American goods 


idea of some 
into Europe seems to pervade a good many 
European minds and the press despatches 
now announce that in Vienna certain Ger 
man and Austrian economists and manu 
facturers are planning the formation of a 
Central European Association for the pur 
fighting against the introduction 
this can 


pose of 
of American goods. Of course 
mean only one thing and that is that cer 
goods are produced by 


tain American 


and improved 


than an 


means of our machinery 


methods at lower rates equa! 
quality of goods can be produced in Ger 
many and Austria and that these goods 
are desirable to citizens of those countries 
and will be purchased by such citizens if 
they the 


There can be no reasonable doubt that the 


are allowed liberty to do so 


welfare of the majority of the citizens of 


those countries will be secured by liberty 


in such matters end it is equally certain 
that those who contend for the restriction 
of this liberty are seeking their own inter 
upon 


ests only and are not working any 


patriotic grounds whatever, no matter 


what their pretensions may be. They are 
in fact doing precisely the same thing as 
those the the 
full use of machinery 


who resist introduction or 
because they fear 


that it will reduce the amount of work to 


be done 

That is a particularly disagreeable story 
which is being revealed by the rascality of 
Missouri legislators in connection with the 
Trust, which seems to 
the 
moderate amounts of money to secure the 


Baking Powder 


have been able by expenditure of 


passage of a bill shutting out all competi 
tion in the State of Missouri and by the 
expenditure of additional moderate 
amounts to prevent the repeal of the bill 
It is to be hoped that not only the senators 
who accepted this money, but those who 
paid it to them and those who were re- 
sponsible for paying it to them, will for a 
In the meantime it 
permit 
matter 


time languish in jail 
that 


will 
swindled in the 


seems curious people 
themselves to be 
of baking powder when it is a thing which 


one can so easily make for himself or her- 
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self. An excellent baking powder Is con 
posed simply of cream of tartar and soda 
The two mixed together in proper propor 
a baking powder which 1s 


be 


chased and which costs considerably less 


portions mak¢ 


at least as good as any that can pur 


No one therefore need be imposed upon by 


a Baking Powder Trust nor swindled by 


those who are charged with making 


baking powder largely of alum 





A proposition made to the city of Pitts 
burgh recently, seems to provide a means 
by which most of the advantages of public 
ownership of water works, or other public 
service, can be enjoyed and yet the alleged 


advantages of a private or corporate man 


agement be at the same time secured \ 
company proposes to lease the watet 
works of the city of Pittsburgh for a 
period of fifty years and to pay to the city 


at least $500,000 a year for operating the 


system. Whether the particular terms of 


fered in this case are fair to the city o1 


not, it is probable that in most cases ther¢ 
is a margin between tl 
sible 


we rks 


le most efficient pos 


private management Of a watel 


and a public or political manage 


ment of it, which margin will be sufficient 
a very fair return upon capital 


for 


to pay em 


ployed and to secure and pay ethcient 


business management. In this wav a city 


by making a fair bargain with a private 
company, can retain control of its wate 
supply, can prevent the growth of abuse 


and at 


the same time can reap at least 

good portion of the advantage to be s« 

cured by the most efficient private man 
agement 

The National Civic Federation has lb 


gun the publication of a Monthly Review 
which lies before us 


by 


and the first number 


contains a symposium representative 


of employers, wage earners, members of 


the bar and the general public on “Should 


Unions Incorporate?’ Those who are in 


terested in this subject should read this 


number, especially those who, though they 
have given the subject little thought, are 
very positive in their opinion that labor 
unions ought to be compelled to incor 
porate, or that thev should not be al 
lowed the privilege of doing so. It seems 


from this showing that employers are by 


no means unanimous in their desire that 


unions should be incorporated, and _ that 


some of them think it would be a decided 
disadvantage. Some believe, and give rea 
sons for their belief, that. instead of in 
creasing the responsibility of unions, in 
corporation would decrease it, and espe 


cially that it would decrease the responsi 


bility of individual | 


members 
Arrests have been mad New Yorl 
city of policemen fo xtorting money 
from engineers applying for licenses t 
take charge of boilers within the city 
imits. It seems bad enough when people 
who de sire 8 I ? ] I Sevrri¢ ] ind 
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who are after a public franchise, which the 


people probably would not grant them, art 
to he 1 3¢ h 


It and 
come to a pretty pass if men, who merely 


found guilty of bribery, is 


seek the opportunity of earning an honest 
living as engineers or otherwise, must ft 
hat privilege pay venial officials $500 t 


ameful condition of at 


be 


verely punished 


It is a sl 


tf is to 


a 
$1,000 


fairs and hoped all concet 


in it wall be 


S¢ 


The Manufacturers on the Metric System. 


Last week we published an extended ab 


stract from the report of a committee ot 
the National Association of Manufacturer 
on the metric question and it is curious te 
observe the different ways in which this 
report is received by different persons 


and bitterly 


hose 


anvthing that lo« 


op 
an admission 
th 


who so strenuously 


pose KS IlK¢ 


that the svstem may have merit WOT 


ooking exultantly to the fac 


nto, pom 


that on most of the direct questions the 

vote was about 3 to 1 against the metric 

svstem, and they claim that this prove 

that manufacturers do not want the metri 
| 


system, will have nothing to do wit 





ind that therefore these wicked theorist 
ind impracticable visionaries who are ad 
vocating at least a small trial of the sys 
tem might as well cease from troubling 
But curiously enou here are thos 
vho point out that the report is decidedly 
encouraging for the advocates of the 
metric syste Fo stance, a prominent 
idvocate of the metric system, man I 
affairs, and an engineet of world-wide 
reputation, savs in speaking of the report 
that it shows the rapid growth of feeling 
n favor of the metric svstem He ex 


presses belief that had the 


que stions 


propounded by this committee been sent 


out ten many favor 


} 


a> 


years ago, not half 


been received 


able replies WOULd have 
thinks the foreign business done by out 
nanufacturers, which assumed such large 
proportions several years ago, did very 
much to advance the questio1 ind ex 
presses confidence that within the nex 
vears conditions will arise that w bring 
the matter still more forcibly before then 
Attention is called by another t 
summary of the sentiments expressed 1 
letters cortained in the report, and whicl 


shows that of the eleven who have had no 
experience with the metric system x ¢ 

a substantial majority oppose it, while of 
the seven who have had experience wit] 


t all but one favor it And so it seems 


drawn fron 


to be 


comfort 1Or both side 5 ¢ I 


this 
happy 


an 
ought therefore 


report, and botl 


Examination for Draftsman and Engineer. 


Phe United States Civil Service Con 
m On 1 neces that May 20-27 
1QGO3 im) CN ninatior V1 ¢ eld 1 t 
position of draftsman and enginee | n 
Line elig ble n 1iting t cxXpe d | 
certificat "A be 1 d \ p ms 
f draftsman in the light e service, in 
he offies f the Engine: f the Third 
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arbor 
The 


above the wheel spindle 


grinding a cutter mounted on an 


dle of a milling machine 


the pi i 
otor is mounted 
the latter through the grooved 


The 


and are 


ind drive 


belt, as shown 


table 


and round 
for wear 

| he 
swivels in a 
the 


earings are adjus 


vell protected from head car 


grit 
motor 
end of 


point facilitating ac 


ying the spindle and 


ertical plane, at the shank 


graduations at this 


tting), and has an independent 


inches by means of worm and 
the worm 


head. The 


half-tone 


teed of 3 
with a 


shaft 1s 


1and wheel, meshing 


rack in the 


hown in the 


worm 


at an angle with 








ATTACH MENT 


GRINDING 


rack 
an angle and the shaft is 
spindle. A_ tooth 
r gage, all 
fitted to the attachment, and 
spindle is supplied for internal grinding. 
The be for 
ilternating o1 L. oS 
& Son, of Barre, 


h 
this 


the spindle, but as now made the 


eeth are cut at 
the 
adjustable in 


parallel with rest 
directions, 1s 


an extension 


either 
Heald 


the makers of 


motor furnished may 
direct current 
Mass., are 
grinding attachment 
Technical Publications, 
Induction Motor; Its 


B. de la 


French by ¢ 


Theory and 


Phe 
Design.” By H lrans 
O. Mail 


200 6x9-inch pages with 75 illus 


/ 
McGraw 


Pour 


ited from the 


OUxX 


trations Publishing Company 


New Yor! Price $2.50 
Chis bool offered as a simplified dis 
ussion of the unplex theory of the in 


luction mot Such simplification is 


iowever, relative only, as the subject ts 


not capable of absolutely simple treatment 


Che book ts of chief interest to designers 


f machines of the class of which it treats, 


for whom it has been written. It is well 


printed and bound and, considering its 
lass, low in price 

“Trade Marks.” Twelve 5x6™%-inch pages 
Price 25 cents. “The Law of Trade 
Marks.” Thirty-two 5x6'%4-inch pages 


Luther L. Miller, Chicago. Price $1 


hese two pamphlets are somewhat simi 


lar in contents to the publications which 


ire put out by various agencies 


Che first is 


patent 


intended to show the advan 
tages of trade marks and to give an idea 
f their use and of what may and may not 


be registered as atrade mark. The second 
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gives the procedure necessary to protect 


trade marks in this and other countries 
and gives some decisions of the courts 
showing what does and does not consti 


tute a valid trade mark 





The last of the current series of monthly 
American Society of Me- 
held at the 


evening of 


mectings of the 


chanical Engineers will be 


house oi the society on the 
May 5. The topic of the evening will be 
introduced by a paper on “The Technology 
and Industrial Painting,” by 
Sabin. 

Prof 


this 


of Artistic 
Prof. A. H 
Wheels’ by 
announced for 
sented at the 


Machin 


The paper on “Emery 


Benjamin, previously 


meeting, will be pre 


Saratoga meeting 


Works in Chicago 


Pre ble 


doing marine and contract work, is now 
conducted by Miss E. F. Jones in conse 
quence of the death of het father, the 


Miss Jones is a gradu 


former proprietor 


ate of :n engineering school 





The 
gineers has been compelled to give up its 
for 


trip to British Columbia in July, because 


\merican Institute of Mining En 


contemplated and partially arranged 


suitable cars to make up the special train 
for the return trip cannot be secured 


Personal. 


Reader” will send us his full 


If “A 
name and address we will try to help him 
Yeomans has become foreman 
Heald & Son, of 


Lucien | 

shops of L. § 

Mass 

F. B. McCrosky has purchased the inter 
Huber in the business of Mc 

Huber, of ¢ 


of the 


Barre, 


Edw 
Crosky & incinnat! 
that 


a position with the 


By a misprint we were made to say 


\. J 


Strong had taken 


Pattern Tool & Supply Co., of Dayton 
For ‘Pattern read ‘Patterson.’ 
Herbert Vanderbeek, formerly with the 


Hartford, 


Westinghouse Electric 


Vehicle Company, of 


the 


Electric 
ind later with 
& Manufacturing Company, of Pittsburgh, 
the 


has taken a position as engineer of 


Manufacturing Company, at 


Ind 


Fiske, 


Studebaket 
Bend, 
(;¢e€0 \ 


Y the tool department at 


South 
been foreman 
New York 
factory of the Western Electric Company, 
with the New York Bond & Ticket 
106 Liberty street. He was presented 


who has 


the 


IS now 
Co 


1 


with a handsome silver loving cup by the 
employees with whom he has been associ 
ited for the past four years 

Obituary. 
Paul McGuire, 
tendent of the Variety Iron Works, Cleve 
land, Ohio, died at Florence, Col., April 
14, forty-seven old. Mr. McGuire 


entered the employ of the company in early 


John general superin 


years 


manhood, and was connected with it con 
tinuously thereafter. He 
of the Society of 


Engineers. 


was a member 


\merican Mechanical 





\pril 30, 


1903 





Commercial Review. 
New York, Monday, April 27, 1903 


Manning, Maxwell & Moore no longer 


have a sales arrangement on Pond tools, 


all quotations to them on the products of 
the Pond Machine Tool Co 
withdrawn by the Niles-Bement Pond Co 


having been 


The situation in the pig iron market at 
the present time is one of absorbing inter 
est. 


since the 


Although nearly a month has elapsed 
Southern furnaces ordered a re- 
for the 
dollar 

they will have on prices 
still a 


duction in second 


half of 


their product 


the year of one per ton, 
the ultimate effect 
for that 


of uncertainty 


period, 1s matter 


f iron 


Che reduction, as we have already point 


ed out, was to serve two purposes, viz 
[ naces as factors 


o eliminate foreign fur 


stern markets, and to stimulate buy 


in be: 


ng for the 


last six months of the year. As 


there is still 


for shutting out foreign irons, 
no conclusive evidence that the reductions 
have accomplished that result This is 


foreign makers seem disposed to 


because 
pursue a waiting policy, and consumers 
their ma 
fol 
Consequently 
little or 


who have heretofore purchased 


terial, or contemplated doing so, are 
lowing in their footsteps 


foreign irons are attracting no 
attention for the time being 

\s for stimulating buying for the second 
half of the the 
put down as 
talk 


book orders for that period, but it can be 


year, reductions can be 


a flat failure. There is some 


that producers are not anxious to 


dismissed with a wave of the hand, as any 


. . ili ea ss 
consumer willing to contract at the prices 
] ¢ 13] 


quoted by the furnaces can readily ascet1 
tain. The ract is, buyers are at present 
looking kane providing for their 

quirements for the second half, and 
seem te hav mcluded that t will pay 
hem Nd oft ttle while before doing 


\t t vriting price f pig na 

wel il cy Der it iny tim 
during the past ye W1 nore, they 
have displayed a sagging tenden Buy 
ers wh e reluctant to providing for their 
future pplies, he iuse of tl ¢ f that 
lower prices will eventually prevail, derive 
the greatest encouragement from the fact 
Sumn Ip hi it itior iS it really 
exists to-day, consumers have the best 
of the argument, both in the foreign and 


domestic markets. It is worthy of note, 


however, that foundrymen are daily in re 


they 


good orders, and that view 


We 


one of them 


ceipt of 


the outlook in an optimistic way 


venture the opinion that not 


has iron enough on hand or contracted for, 
to fill one-third of the orders now on their 


which goes to show the confidence 


ae 
IOOKS, 
they have in lower prices for the remainder 


of the year 


Among the minor metals substantial de 


} 


clines have recently occurred in tin and 


copper. In tin the large visible supply 


which has never been exceeded in the his 


tory of the metal. coupled with a slow de- 




















April 30, 1903. 


mand from the country, has brought about 
The situation in 
confusing one. Wall Street 
consump 


i fluctuating market. 
copper is a 
reports speak of extraordinary 
tion, while in immediate trade circles the 
opinion is expressed. Disinter 


that if the Wall 


buying ought 


contrary 
ested observers declare 
Street diagnosis is 
to be on a large scale, and prices ought to 
be higher. As a 


quantities of the 


correct, 


matter of 
metal, 


fact, immense 
aggregating ac 
cording to some reports, 5,000,000 pounds, 
are being offered at concessions in_ the 
open market, without any takers 

The adjournment of the New York State 
Legislature, the bill 
for municipal 


lighting plant in this city, is in conformity 


without passing pro 


viding the erection of a 
with the assurances which have been given 
from the inception of the 
The birth of 
| 


attended with 


in this colum1 


movement. no project was 
such high hopes of success 
seemed 
had the 


trade not to take 


as this, but at the very time it 


most possible of fruition, we 
temerity to caution the 
the matter seriously 

We noticed that in the of the dis 

Assembly 
expressed the 
“on the 
effect 


live in an 


cours¢ 
cussion which took place in the 
bill, 
opinion that he didn’t think it was 
Our this 


from the very beginning. 


on the one member 
were to 


We 


age where men assume great 


level.” advices 
undertakings, 
not so much with the idea of hoping to 
bring them to a successful conclusion, as 
for the purpose of meriting public favor 
to be used as a political asset later on, or 
“cheap advertising.”’ 


There were interests back of this munici- 


of obtaining 


some 


pal lighting plant matter which wouldn't 
stand investigation on this score 

The probabilities are we have heard the 
last of this project for at least a year and 
a half to come. It may be that when the 
State Legislature convenes again next Jan 


uary, the bill will be introduced again, but 


with the membership of the State Senate 


remaining as it is now until January, 1905 


—which bod 


when it was brought before it—there is 
little likelihood of the measure becoming 


a law in the meantime 

The Northern Engineering Works, 
crane builders, Detroit, Mich., report re- 
cent sales f electric traveling cranes to 


Company, sec- 
fourth 


Lambert Hoisting 
ond order; Ft 
Foundry 
Machine 
Webster, Camp & Lane 
Co., and Hand Cranes to Clarage Foundry 

Winton Motor 
Electrical Works; Elk Tanning 

Windsor Mills; Pawtucket 
Foundry Company, and a long list of other 


order; Sessions Company ; 


Waterbury 


Carbide Company ; 


Company; Union 


Company ; Company ; 
Northern 
Company 
well known concerns. They report trade 
conditions better than during the corres 
ponding period last year 

The detailed annual report of the Gen 
eral Electric Company for the year ended 
January 31, 1903, issued during the week, 


complimentary gen- 


more than meets the 
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allusions we made to it in our last 
The profits of the 


cluding a profit of $973,649.74 upon securi- 


eral 


issue. company (in 


ties sold) after deducting all general and 
miscellaneous expenses, and allowances 
for depreciation, losses and writing off 


$386,875.03 from patent account, and 


$1,908,324.11 from factory plants and ma 


chinery, were $10,277,169.16 


s<—/ 


interest on debentures 


Less 


‘urther deductions from pat 


ent account for expendi 


tures incurred 


icquiring the patents of 


tne Sprague Electric CoO 


The amount of surplus at the 


end of last fiscal year was., 15,287,140.65 


$23 906,008 82 


Paid in dividend 


vear 2,077 ,203.50 
$21,228,835. 32 


Stock issued in restoring pet 


centage of reduction made 
in 1898 16,746,133.33 
Surplus January 31, 1903 $4,482,701.990 


The report abounds in many interesting 


statements, the most notable being that 


net orders received during the year 


amounted to $36,685,598, comprising 14,500 
< 800 of there 


the 


ustomers, against whom 


it balance at the close of 


Was a del 


The orders included generators and 


year. 


rotary converte! capacity over 590,000 


<ilowatts; railway motors, more than IT, 


000, Capacity over 490,000 horse power, 
transformers, capacity over 475,000 kilo 
vatts; stationary motors, more than 16 
000; and are lamps, more than 80,000. The 
number of factory employes put down 


, 1 , 
present at 16,000 hands 


The S. Obermayer Compar manufac 
urers of foundry facing upplie ind 
equipments, are making large improve 
ments at their Chicago plant, Eighteenth 
nd Rockwe reets. New machinery and 
ew bi ding ] ivé t ree comple ed 
hicl dd uit 4o pe cent. to their 
resent capacity t the Chicago plant 
During the p 


ist year improvements were 
made at the Cincinnati, Ohio, plant, als 
doubled 


The § 


the 
Ober 


three 


the Pittsburgh plant, which 
both 


ompany 


capacities at places 


mayer ( have now these 


plants in full operation, running each plant 
. 


twenty hours per day, all of them being 


equipped with the most modern machinery 
Pawling & Harnischfeger, of Milwaukee, 
Wis, 


have leased the shops 


manufacturers of traveling cranes, 


lately vacated by 
the Nordberg Manufacturing Company in 
This 

destruction by fire of one of 
April 15 last 
shops will be in operation around May Ist, 


that city was made necessary by 


reason of the 


their buildings on The new 


ind, in connection with their other build 


O3I 
ings, W lace then better position to 
build crane ‘ ts than prev iiled be 
fore the fir \] hinery is lready 
een ‘ é juip the shop t 
cequires 

Chree go when the Fed 
eral M I ng Company s sheet steel 
m it S C] g | was destroved 
vy hire thie \ ttle expectation that 

e new 1 he proces t erection 
it Elyr oo. a d be completed in time 
to be of much service for this season. But 
by extraordinary effort in pushing the 
work I ! ( Y i 1 ] llat ) t com 
pletion, tl ew mill is in operation to 
day Phe new mi el five cre T 
ground, at model plant Although 
it pres n ly eq pped tor 
rolling rolled ste the intention 
to ere vy | ( for rolling hot 
tee Phe 1 in will be 
200xKSO tect \ I eC irom 2 
wtlias with an ¢ 6 inche ind in gage 
trom If to | ndled The 
pickle limen n e 50x75 feet 
| lec if \ 2 levice con 

ey the st tr ] h e to all point 
n the mill where rolled 

The cold rolling department has a ca 
pac f 75 1 i day This building 
rie ure 20x80 _ teet Stock up to 10 
inches wide and in gage from .O10 to .250 
i rolled, cut traightened, slit and 
heared | drawing and wire flat 
tening department located in a build 
ng 140x8o feet The annealing depart 


ind contains six 


pro 


ment 6o0xR8o feet wid 


Swindell furnaces fired by patent gas 


ducer The shipping room is 60x8o feet 
All ste leave | room in bright condi 
on oi | 9 producing house, measur 
ng 20x60 feet, is equipped with three ma 
nes f upplying gas to the annealing 
furnace tary shea the shear 
9 t inch thick and 2 
‘ eT t st 
1 ] 1 g¢ th 
( tr It up 
¢ ‘ ay f David 
B. M f the pla M 
) te-time xperien 
ng Hye 
r t { he Ll 
‘+ ( if nat ¢ icern 
Q her plant nthe 
Uy States S ( n. Later he 
vas ( ( he Morden Frog & 
Cr yr \ ( ¢ Chen he w 
uperintendet f e Hart & Cooley sheet 
South Chicag the product 
fw h plant was famed for its adapta 


Marwick 


is said 


to be f r with the requirements 
for steel to be irked up by means ot 
presse ny man in the country 
HICAGO MACHINERY MARKET 
\pri ng with one of the best 
months, not only of the year, but in the 
experience of the trade in machinists’ sup 
plies. Reports on tha re are unanimous 
A minority say business fully up to 








632 
majority say trade surpasses both. There 


is dullness in some of the raw material 


markets, notably pig iron, because of de- 
clining prices, but as denoted by the sale 
of supplies that go to the factories, con 
high 


Less is heard concerning the 


sumption of material continues at 
water mark. 
activities at 


prospective suspension § of 


shops May 1, though the uneventful pass- 
age of that date is not at this writing as 
sured for Chicago. In fact in view of the 
possibility of interrupted operations, some 
of the shops have ceased to look for busi- 
Nevertheless the 
coming in steadily unsolicited, so that the 
There is 
possibly one exception to the activity of 


ness work has been 


outlook is nothing but hopeful. 


the supply trade. Builders’ hardware and 


other material going into residence con 
struction have an unfavorable outlook. 
Makers of builders’ hardware are now, 


some of them, many months behind in 
their orders so that they cannot feel the 

But 
Many 


have drawn are hung 


unfavorable conditions for some time. 
architects are doing little new work 

of the plans they 
up, the prospective builders postponing the 
erection of houses. The announced reason 
is that the 
forty per 


price of labor has advanced 


cent. and of lumber and some 
other material more than forty per cent., 
as compared with a year or two ago, and 
But 


nothing in the prospects for machine shop 


that they will wait a while there is 
work generally that is not encouraging, 

Cc. H Sesly & Co. 
Canal street to their spacious and up-to 
date new building at 15-21 South Clinton 
street, where 
the old floor 


have moved from 


they have more than twice 


space. They report an ex 


cellent trade, notably for Gardner grind 
ers 
The Chicago office of the Brown & 


Sharpe Mfg. Co 
after May 1 from 23 South Canal street 
to 16 and 18 South Clinton street, where 


will be removed soon 


the company has erected a new and sub 
stantially constructed building. 
this 
their former space. 


They will 
have in new structure three times 
The building will be 
equipped with many facilities for transact- 
ing business, not possessed in the former 
quarters. Fred A 


ager, reports a splendid trade 


Rich, the Chicago man- 


William Ganschow will also remove in 
May from Canal street to the new shop 
and office building, which he is now com- 
pleting at 12 and 14 South Clinton street. 
He has bought new machinery and will 
have greatly increased facilities. 

The Norton Emery Wheel Company has 
taken the : 
South street and is preparing to 
considerably 


possession of all floors at 2 


Jt 


Canal 
increase for 
ducting the rapid growing business of this 


facilities con 


branch house 





Quotations. 
New York, Monday, April 27 
New York for Northern and 
Southern irons for nearby delivery are as 


follows: 


prices 
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Northern: 


No. 1 X .$21 50 @$z21 75 
nO. 2 Biss: 20 25 @ 20 75 
No. 2 plain... 19 75 @ 20 25 
Southern: 
No. 1 Foundry. . 21 50 @ 21 75 
No. 2 Foundry. 20 50 @ 20 75 
No. 3 Foundry. 19 50 @ 19 75 
No. 4 Foundry. ...+ 19 00 @ 19 25 
Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.95c. upward in car- 
lots. 


2.15 @ 2.30c. 


load Smaller quantities from store, 


Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up- 
ward. 

Machinery Steel — Base sizes — From 
store, 2.10 @ 2.25¢ 

Cold Rolled Steel Shafting—z2.90c. from 
store for base sizes 

Copper—Lake Superior ingot 1434 @ 


15c.; electrolytic, 1434(@ 1I5c.; casting, 
144% @ 14%c. 
Pig Tin 
New York, 30@ 30'%c. 
Pig The 
Refining Co. on 
3z0c. in the hundred to the basis 


in carload lots 


In 5- and 10-ton lots, f. 0. b 


Lead American Smelting & 
Saturday reduced their 
quotations 
of 4.37 Ve. 
Spelter 
\ntimony 


Hallett’s, 634 @-7c 


5.00 @ 5.75c. 
Cookson’s, 84 @ | 
other brands, 6'4@ 
OMe. 

Lard Ojil- 
cording to brand and quantity, 


Prime City, 83@8s5c. ac 
ranging 
from one barrel up to large lots 


Manufacturers. 

The Penetentiary Board in Texas is think- 
ing of building a new sugar mill 

The 
pany 

The American Pulley Company, Philade! 
phia, will erect a new factory building. 

Connor Wolf and Emory Burris, Ratcliff 
burg, O., are going to build a tack factory. 


Pittsburgh (Pa.) Brass Foundry Com 
will build a five-story foundry. 


A 50,000 spindle cotton mill is to be erected 


by the Fulton Bag & Cotton Mills, Atlanta, 
Ga. 

The Monarch Silk Company, York, Pa., is 
negotiating to establish a plant at Littles 
town. 

The planing mill machinery and dry kilns 
of J. F. Wilder, at Epps, Miss., have been 
burned. 


The contract has been let for a new factory 
for the Gas Stove Rock 
ford, Ill. 


An addition will be erected to the American 


Eclipse Company, 


Steel & Wire Company's factory, at Worces 
ter, Mass. 


The A. Willard Case Company, Manchester, 
Conn., is contemplating an enlargement of its 
paper mill. 

The Boston (Mass.) & Northern 
Railway Company will build machine and re 
pair shops 


Street 


P. J. Moers, Lansing, Mich., will erect a 
shop manufacturing a new steam and hot 
water heater. 


The Bair & Gazzam Manufacturing Com 
pany, Pittsburgh, Pa., bas bought a tract for 
a new foundry. 
made for a 100x80-foot 
Ajax Metal 


Plans have been 
addition to the plant of the 


pany, Philadelphia 


Com 
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The A. G. Finn Silver Company, Syracuse, 
N. Y., has purchased a new plant and will en- 
large its facilities. 

A new machine shop is about to be built 
by the Pennsylvania Railroad Company at 
Hollidaysburg, Pe 


Warden Brown is about building an addi- 
tion .o foundry at Thirty-second street and 
Penn avenue, Pittsburgh. 


The plant of the New Castle (Pa.) Forge & 
solt Works is being enlarged by buildings, 
300x800 and 300x40 feet. 


The United States Headlight Company, 
Buffalo, N. Y., will build a factory, “*L’’ shape, 
400 feet long, two stories high. 

The Harbison-Walker Company, manufac- 


turer of fire bricks, Mount Union, Pa., has de- 
cided to erect an additional plant. 
Contracts have been awarded for a 
factory building for the Supply « 
Manufacturing Company, Cleveland, O. 


new 
Loew 


Youngstown, O., that the 
& Manufacturing Company 
Struthers. 


It is stated at 
Central Electric 
has made plans for a plant in 

The Bieh! Manufacturing Company, of Lan- 
Pa., manufacturer of umbrella han- 
dles, ete., will build an addition to a plant 


caster, 


The Ansonia, Osborn & Cheesman Company, 
of Ansonia, Conn., manufacturer of 
webbing, etec., is about to double its capacity. 


braids, 


For the “Georgia road’’—said to be identi- 
cal with the Louisville & Nashville and the 
Coast Line—shops will be built at Atlanta, 
Ga 

The Alabama Consolidated Coal & Iron 


enlarge its plant at Gadsen, 


300-ton fur- 


Company may 
Ala., including the 
nace 


erection of a 


the Navy has appointed a 
plan for the enlargement 


The Secretary of 


board to report a 


of the gun factory of the Washington Navy 
Yard. 
Plans have been accepted for a new shop 


for the University of Maine. The Legislature 
has made an appropriation of $35,000 for the 
purpose 

The Standard Plow Company 
shortly erect a $30,000 plant in Chattanooga, 
Tenn., which will give employment to about 
500 men. 


Dise will 


An enamel ware factory of Dubuque, Ia., 
will remove to Coshocton, O. A new company 
is being formed by D. A. Raiff, M. Q. Baker 
and others 

In the purchase of 33 acres of land at Indi- 
ana Ilarbor, Ind., the Illinois Steel Company 
has secured a site for its proposed $3,000,000 
Portland plant. 

The Davis Manufacturing Company, Flush 
ing, Mich., Standish, increas- 
ing its capacity. Farm implements, vehicles, 
furnaces, ete., would be manufactured there 

The Elmore-Fowler-Jacobs Company,  re- 
cently incorporated, purchased timber 
lands and will erect shingle and tie mills. Its 


cement 


may remove to 


has 


general offices are in the Herman Building, 
Milwaukee, Wis. 
Samuel Murchison, it is stated, will en 


deavor to organize a new to build 
a duplicate of the burned mill of the Belling 
ham Bay Lumber & Shingle Company, of 
Fairhaven, Wash. 

The American 
starting to build a tactory at Elgin, IIL, to 
manufacture steel windmills, railroad towers 
and hydraulic supplies. Todd, of Ba 
tavia, is president. 


company 


Tower & Tank Company is 


James 


The A. E. Holliday Manufacturing Com 
pany. Fair Haven, Conn., manufacturer of 
electrical supplies, will build a_ three-story, 


530x100 foot addition and install $8,000 worth 


of new machinery. 
A new cotton mill will be shortly erected 
either in Charlotte or Columbia, S. C Will 
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1903 
iam Coleman, of 
president and R. L. 
urer and manager 

The 
Mass., is 
Its capacity. 
ing planned 
ried out at 

The Diamond 
to invest 
Cal., 
tories at 
read to timber holdings, ete 

The Potter & Johnston Machine Company, 
l’awtucket, R. I., is just erecting another ad 
dition to its plant, which wil: give it an addi 
tional 6,000 feet of floor space. It intends to 
put in more machinery and tools 

The W. B. 
organized by W. B. 
ette, Wis., 
ber land near Mobile, 
ing mill will be 

William and Albert 
ly purchased the plant occupied by the 


will be 
treas 


Wuaitmires, S. C., 
Tate, of Columbia, 
Coates Clipper Company, Worcester, 
rushed with orders and will add to 
The chief addition that is be 
for, however, will not be car 
present. 

Match 


$3,000,000 in 


Company has started 
Butte 
including the erection of mills and fac 


about County. 


Chico and the construction of a 


Goodenough Lumber Company 
Marin 
18,000 acres of tim 


A band and plan 


Goodenough, of 
has purchased 
Ala 
erected this summer 

Thompson, who recent 
Acme 
Company of Southington, 
drop-forging 


Manufacturing 


Conn., will engage in the busi 


ness and will erect an additional factory 


It is reported at Hluntsville, Ala., that addi 
tional cotton mills may be built by the Merri 
mack Manufacturing Company, and also that 


Iion. T. W. Pratt has practically arranged 
with some parties to build a new mill at that 
place 

A 125x58-foot, four-story factory has been 


designed for W. A. Jones, to be erected at 


380 Flournoy street, Chicago; estimated cost 
$40,000 It may have something to do witu 
the W. A. Jones Foundry & Machine Com 
pany 


Ground has been broken in the Norwood 


suburb for Schrei 
ber & Sons 


o, There 


a $200,000 plant of the L 


iron works, Cincinnati 
LLOx400-foot 


department 


Company, 
will be a foundry, a 


60x150-foot pattern and a powel 
plant 
The 


formed by 


Mills-E1liott 
Nelson 
business in 


Manufacturing 
Mills and others, will 
Port Huron, Mich A spe 
cialty will be made of the manufacture of dry 


Company, 
soon 
begin 
door refrigerators and 


measures, springs, 


vagpe cocks 
George © 


Mass., 
is expec ted 


Salem, has 
and it 
plant there to manu 
cuff machines. He 


which is now 


Vaughn, of 
purchased land in Peabody 
that he will 


facture collar 


install a 
and has 
business conducted 


Plain 


purchased a 
at Jamaica 


The Buxton Pump & Iron Works is a com 
pany just organized at Nashville, Mich., with 
an authorized capital of $250,000. A. ¢ 


The 
pected to cover five acres, and some 200 men 
will be 


Buxton is president. buildings are ex 


employed 

Ve have an inquiry from Adb-el Rahiman 
Bahig (Manshiet Bahig Boulac St.), 
Kgypt, for machinery, 
and pumps 
packing, 
terms of 


Cairo, 
catalogs of engines 
and for information 
shipping and 
payment, ete. 


regarding 
customs expenses 

rhe 
( ompany, of 
to install machinery 


San Francisco & San Coal 


San 


Joaquin 
Cal., has decided 
for briquetting coal dust, 


Francisco, 


the high price of coal in California rendering 
The 
Westinghouse motors. 


this profitable will 


be driven by 


briquetting presses 


The National Automatic Needle Company 
will build at Springfield, Mass., a factory, 
125x40 feet, three stories, with wings, to 
manufacture primarily a new self-threading 


machine needle The machinery to 


invented by G. A 


sewing 


make it was Manwaring, 


vice-president and consulting engineer of the 
company 
A deal has been closed at Clarksburg, W 


AMERICAN MACHINIST 


Pittsburgh 
this 
Pittsburgh 


which 


S500 000 


Va., for 
capitalists will erect a 
summer. Eekhert, of 
president of the Union 
at the head of the new 


property upon 
brewery 
George 
Brewing Company, is 
concern, Which is char 
tered under the name of the Clarksburg Brew 
ing Company 

The Ball Erie, Pa., 
which is building a new plant, is considerably 
delivery of 
fire of 
The 
formerly 


Engine Company, of 


inconvenienced through delay in 
a large traveling 
Pawling & Harnischfeger, of Milwaukee 
latter plant 


occupied by the Nordberg Manufacturing Com 


crane, owing to the 


concern has leased a 
pany, for temporary use 

The Victor 
Ohio, has been recently 
engage in the manufacturing of 
panned and 
stamping, etc 
its plant with the 
and makes a 


Stamping Company, Loveland, 


incorporated and will 
tinned, Ja 


galvanized ware, sheet metal 


This company intends to equip 


most improved machinery, 


general call for catalogs of ma 


chine tools, machine shop equipment and sup 
plies 

Eddystone, Pa., has been selected as the 
site for a railway car manufacturing 


pany. The Worth 


com 


“Sterling Car Company,” 


of Easton, Pa., has purchased 125 acres of 
land there, it is said, and is about to erect 
the plant The special product is to be a 
pressed steel freight car It may be inferred 
that this has some connection with the Ster 
lingworth Railway Supply Company, of Eas 
ton 


The United States Sulphur Reduction Com 


pany, of which Chas. A. Hague, of 114 Lib 
erty street, New York, is treasurer and chief 
engineer and Harold CC. Dayton, secretary 


has started a small 
J.,for the production 
intends 

rhe 


with the Cor 


and general 


plant in 


manager, 
Jersey City, N 


of sulphur from iron pyrites, and 


eventually to establish larger plants 


company’s office is at present 
Broadway, New 


poration Trust Company, 135 


York 

A charter has been applied for in Delaware 
for the Penn Engineering & Foundry Com 
pany, which proposes to manufacture, lease, 
sell and operate coin-actuated machines, to 
operate an iron and brass foundry and ma 
chine shop, et« It is its intention to erect 
a manufacturing plant in Pittsburgh or vicin 
ity The ineorporators are Harry M. MeMil 
lan. F. J. Rutledge and George A. Charles, of 
Pittsburgh. and others. The capital stock is 
S250.000 

Cleveland capitalists, whose names are not 


Akron, ©., a 
plant for the manufacture of emery 


disclosed. are about to erect at 
wheels by 


They 


occu 


a patent said to be economical 


process 


have purchased the property formerly 


pied by the Columbia Insulator Company, in 


East Akron, and have taken an option on 
other land, and it is stated that it is their 
purpose to erect a factory which will employ 


OO men at the start The company is about 


with $200,000 capital 


New 


to be 


stock 


incorporated 


under the laws of Jersey 








Miscellaneous Wants. 


Adrertisements will be 
head at 20 cents a line, 
should be sent to reach us 


inserted under this 
each insertion. Copy 
not later than Sat 


urdau morning for the ensuing week’s issue 
tnsirers addressed to ou care will be for 
rarded 
Grant. Gears. See upper corner, page 62 
(‘aliper cat. free kk. G. Smith. Columbia, Pa 


Punches & dies. Wal.M.Wks.,.Waltham,Mass 


Patterns Cincinnati Pat. Wks., Cinein., O 
Will buy or pay royalty for good patented 
machine or tool tox 282, Amer. Macu 


Wanted—-A second-hand shaper and milling 
machine F. J. Croninger, Columbus, O 
Working drawings for special machinery 
Geo. M. Mayer, M. E., Monadnock, Chicago 
Light and fine mach'y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J 


designed and con 
Sole Cutting Ma 


Automatic machinery 
structed by the Wellman 
chine Co., Medford, Mass 

Wanted—Competent managers 
dents and foremen James Brady 
20th Floor, 220 Broadway, New York 

Wanted A set of working drawings of 
standard ¢ engines of 150 to 200 HL-P 


superinten 
Room J 


orliss 


Address, with price, Box 195, Amer. Macu 

Machinists- Send 10 cents for blueprint 
table of I S. S. steam, gas and water pipe, 
giving tapping sizes kk. KE. Meyer, Allegheny 
la 


cutter to cut 
diameter; state 


Wanted —Second-hand gear 
from ', in. to 4 in. in 


gears 


make and condition and whether automatic 
Box 208, AMERICAN MACHINIST 

Wanted—Short contributions by practical 
power plant engineers for a publication for 
steam engineers illustrated when possible 
rechnical Publishing Co., Burns Bldg., De 
troit, Mich 

Machinists and Engineers—Simple move 
ment of the slide instantiy answers all prob 


figuring 
free booklet 
River, Mass 
interest in a 
plant, by a 
engineer with broad ex 
perience ; preferably one in which he can take 
the position of general manager. Address “In 
vestment,” care AMERICAN MACHINIS! 

Agency Wanted A university educated 
mechanical engineer with IS years’ experi 
ence, in leading position at present, and mem 
ber of the American Society of Mechanical 
Engineers, wants to establish himself as a 
consulting engineer, connecting his oflice with 
good Address Consulting Engi 
neer,”’ care MACHINIS' 


mathematics 
send for 
Bidg., ball 
pure hase, an 

manufacturing 


unnecessary 
James 


lems in 
mastered easily 
Lawlor, Llerald 
Wanted lo 
small machinery 
practical mechanical 


agencies 


AMERICAN 


For Sale. 


Patent for sale well-known machinists 
tool taking novelty \W 344 Walker st 
Milwauke Wis 

For Sale—-One Empire time register, keys 
kevboard, ete., in first-class condition; the 
business has outgrown it Address Box 201 
AMERICAN MACHINIST 

For Sak DO horse-power Miller improved 
gas engine want to sell to make room fol 
100 horse-power engine deliver in six weeks 


The Ohio Knife Co., 0th st. and McLean ave 


Cincinnatl, © 
kor 
established 9 years, 


tranch of machine 
with domestic 


tool line, wel 
and foreign 


Sale 


agencies, separate catalogs, et in machine 
tool center of the West object, specializing 
Address “Chance care AMER. MACHINIS’ 
Wants. 
Situation and Help Advertisements only in 


head Rate 2o cents a ine 
fhout sir words 


under two 


this 


insertion 


serted unde 
for each 
line No ad 


make a 


ertisements ines a 


opted and no advertisements abbreviated 
The cash and cop should be sent to reach 
WS not lates than Naturday morning fo 
the ensuing week's issue tnswers addressed 
to our care will be forwarded ipplicants 


may specify names to which their replics are 
not to be forwarded; but replies will not he 
returned If not forwarded they will be de 
stroved without notice Original letters of 
recommendation on other papers of alue 
should not he enclosed to unknown corres 


mentioned indicates present 


ponds nits Niate 
address of ad 


Situations Wanted. 


CANADA 


ertise) 


Successful superintendent of up-to-date 
and foundry manufacturing 
machinery, is open for en 
position S years rete! 
MACHINIS’ 


machine shop 

large variety of 
ragement in present 
Box 211, AMERICAN 


ences 
CONNECTICUT 


wishes to change 
MACHINIST 


Mechanical 
Address Box 

osition as foreman ot 
Al mechanic 20) years’ practical 
up to date with tools, jigs, fixtures 
production of interchangeable parts 
AMERICAN MACHINIS!1 

Mechanical engineer, Stevens xg! 
ts experienced automattl 


draftsman 
yy 4p 4 AMERICAN 
superintendent, by 
experience 
and the 
Box 200 


aduate, age 
machin 
dies, fix 
manufacture for 
position as 
engineer or chief 
Macu 


designer 
ery, gas engines, automobiles, tools 
gages and methods of 
interchangeable work 
superintendent mechanical 


draftsmat Address Box 210, AM 


tures 


desires 


ILLINOIS 


want 
ords 


positions wr 
and refer 
men for a 


Mechanical engineers 
have investigated their re« 
ences we can furnish competent 








034 


kinds of technical work. Engineering Agency, 
19 Monadnock Block, Chicago 

Want superinten 
shops; held 


position as 
dent of large machine or boiler 
such a place 6 years t years mechanical 
engineer of large manufacturing concern ; 
now employed; technically educated; up on 
modern shop methods and accounting; refer 
will go anywhere. box 199, Am. M 


manager or 


ences : 


NEW JERSEY. 
Foundry foreman; R. R. track work, weld 
joints, molding machines, machinery castings ; 


light and heavy work; references tox 204, 
AMERICAN MACHINIST. 
NEW YORK. 


Machine designer, ete., wants position. Ad- 
Box 63, AMERICAN MACHINIST 
Draftsman, 4 years’ experience, 
position Box 221, AMER. MACIIINIST. 
fechniceal graduate, experienced, 
pumps, hydraulic machines, desires 
tox 217, AMERICAN MACHINIST. 
Mechanical draftsman, technical graduate, 
experienced, wishes position; electrical work 
preferred Box 212, AMERICAN MACHINIS1 
Situation as mechanical draftsman, by 
young man; $14 years’ experience; also had 
shop practice Main st., Rochester, 


dress 


wants 


steam 
change 


DOS bo 
Machinist, first class, on 
fine model making, able to 
paying position out of town 
ford ave., Brooklyn 

Wanted 


tools, pattern or 
improve, wants 


Bruhl, 922 Bed 


Position as foreman with reliable 
concern ; varied experience; can handle help 
profitably and is a thorough mechanic Ad 
dress “O. WK.’ AMERICAN MACHINIS1 
Position as superintendent or general fore 
man, by an up-to-date man in all branches of 
the business is open for engagement. Ad 
; AMERICAN MACHINIS1 
General foreman, responsible man, up-to 
date mechanic, experiencea in high-class auto 
matic and interchangeable machinery, is open 
for engagement tox 194, Amer. Macnu. 
Experienced mechanical draftsman and de 


dress (. C., care 


signer, 2S years old, technical graduate, de 
sires change steam and gas engines and 
pumping machinery tox 213, Am. Macu. 


Mechanical engineer, practical designer, 15 
years’ experience in shop and drawing-room, 
general and special machinery, jigs and tools, 


desires position as chief draftsman or de 
signer; Greater New York sox 197, AM. M. 

Wanted-—Position as superintendent or 
manager, by an up-to-date man; 18 years’ ex 
perience ; understands the business thorough 
ly from designer to foundry; have handled 
men up to 1,500; best references » o- ca 


care AMERICAN MACHINIST. 


OHO 
Position wanted by a 
experienced in all steam boiler systems and 
overheaters Write DP. Achenbach, Pittroffs 
Hlotel, Main Cincinnati, ©. 
Wanted—Situation as superintendent of 
machine shop, by a man with practical ex 
perience in modern methods and discipline 
Address Box 147, AMreRicaN MACHINIS' 


wanted as 


German draftsman, 


street, 


Position 


foreman patternmaker 


by a man of large experience in making both 
wood and metal patterns: best of references 
given Address “Pattern,” care Am. Macu 


PENNSYLVANIA 


rechnical graduate desires to change posi 


tion Box 191, AMERICAN MACHINIS1 
Mechanical draftsman, technical graduate, 

wants position in automobile  faectory in 

Middle West tox 1386, Auer. MACHINIST 


A thoroughly practical man, not 
moving around, wants position as superin 
tendent or general foreman references 
Address Box LOS, AMERICAN MACHINIST 

.oreman patternmaker wishes position; 18 


given to 


best 


years’ experience in marine, mining and Cor 
liss engines; college edueation Address 


Skeleton,” care AMERICAN MACHIIINIS1 

Mechanical engineer, experienced in design 
ing and superintending manufacture locomo 
tives and general machinery, furnaces, struc 
tural bridges, ete., is open for permanent en 
gagement: salary $38,000. Address Box 186, 
AMERICAN MACHINIS1 

Mechanical engineer, technical graduate, 12 
years’ experience as draftsman at steel work, 
crane design and structural work, desires to 
become associated with some company or firm 
who value ability and experience tox 210, 
AMERICAN MACHINIS' 

As superintendent or assistant superinten 
dent, by a man with technical training and 
20 years’ shop and drawing-room experience ; 
successful handler of men, and can obtain 
satisfactory results without cutting wages; 
systematic record of daily progress; true con- 
dition shown without waiting for year end; 
first-class references Box 216, Am. Macu 


AMERICAN MACHINIST 


VERMONT. 


Blacksmith with varied experience wishes 
position as foreman; has had experience as 
such and can give first-class reference; at 


present employed, but wishes to change 30x 


202, AMERICAN MACHINIST. 


Help Wanted, 


CANADA 
Brass molders and brass 
engineers’ and plumbing 
AMERICAN MACHINIST. 
Wanted—First-class mechanfie as 
boss: one who is thoroughly familiar with 
the capacity and the rate of speed at which 
all kinds of machine tools should run and 
the maximum cut they could take; must be 
thoroughly posted on modern and up-to-date 
methods. Apply to Canadian General Elec 
trie Company, Limited, Peterborough, Canada. 


pattern maker for 


goods tox 215, 


speed 


CONNECTICUT, 
Wanted—-Machinists; first-class men will 
have steady work and satisfactory pay. U. 8 


Rapid-Fire Gun & Power Co., Derby, Conn 


ILLINOIS, 

Draftsmen for all classes of work; over 
200 actual vacancies for technical men in all 
parts of U. S.; 5,000 positions filled in 10 
years Engineering Agency 19 Monadnock 
Block, Chicago. 

INDIANA 

Wanted—Two first-class die sinkers on drop 
forging work: give age, past experience and 
wages demanded. Box 214, AMER. MacuH. 

Machine shop foreman wanted; must be 
thoroughly permanent position ; 


competent ; 
good wages. Address Box 273, Indianapolis, 
Ind. 





IOWA 


Wanted—tlirst-class mechanical draftsman 


who is familiar with steam shovel and con 
veyor work tox 220, AMER. MACHINIST 
MASSACHUSETTS. 

Wanted—Machinist for lathe and milling 
work, also young man for office work, also 
toolmaker for cutter work. Apply at Boston 
Gear Works, Boston, Mass. 

Machine blacksmith wanted in a job shop 
near Boston; one who can run a lathe; good 


pay to a good, handy man: also wanted, mill 
ing machine hands. Box 205, Amer. MACH. 

Draftsman wanted: leading man on 
tural steel work and factory buildings ; 


struc 
state 


age, experience, references and = salary ex 
pected. Address Box 207, AMER. MACHINIS1 


Engine designer, of 
able of developing a 
engines, 


wide experience, cap 
line of high-speed steam 
wanted to take responsible charge of 
the drafting and designing department of a 
large and well-known New England firm; a 
permanent and growing position is open to a 
man of first-class executive and technical abil 
ity. Address Box 181, AMEr. MACHINIST 


MICHIGAN 


machinists 
work, 


Wanted 
hands on 


and floor 
good, all 


First-class 
and die 


press also 


around blacksmith on die and tool forgings 
Address Michigan Machinery Mfg. Co., Ypsi 
lanti, Mich 
NEW JERSEY 
Wanted-——Lathe and planer hands for night 
work on heavy machine tool work good 
Wages to good men 


Apply to The Pond Ma 
ae ® 


chine Tool Company, Plainfield, 
NEW YORK 
Lathe hand wanted; state wages Address 


Integrity,” AMERICAN MACHINIST. 

Wanted— Machinists for light 
employment W. W. Oliver 
falo, N. Y 

Wanted——A_ thoroughly competent instru 
ment maker; state experience and pay expect 
ed. Address €. 1)... care AMER. MACHINIST 

Wantea—-lirst-class lathe hands, all-round 
machinists and toolmakers; steady work 
good pay I. Franklin Mfg. Co., Auto 
mobile Dept., Syracuse, N. Y. 

Wanted—-A competent mechanical drafts 
man and designer for engine and air com 
pressor work; in applying state age, past ex 
perience and salary expected. Box 179, A. M 

Toolmaker on screw job, as assistant fore 
man; must be experienced as to best methods 
on quality and quantity of products. Garvin 


care 
work ; steady 
Mfg. Co., Buf 


Machine Co., Spring and Varick sts., New 
York 
Machinists wanted for floor or vise work, 


by a manufacturing concern now employing 
275 men; factory located one hour's ride 
from New York city: wages $2.50 per day of 
9 hours; open shop; no labor troubles past 


or present; none but sober and industrious 
men wanted; state age, nationality and ex 
perience for past 5 years. Box 151, Am. M 


Machinists wanted in a small manufactur 


April 30, 1903. 
ing town, one hour's side from New York 
city; wages $2.50 per day of 9 hours; time 


and a half for over time; factory employs 
about 300 men; has been in existence over 20 
years, during which time it has never reduced 
wages or laid off men for lack of work; spe 


cial inducements will be offered desirable men 
at this time; state nationality, age and ex 
perience for past years. Box 200, Am. M. 
OHLO 
Wanted-—-Lathe hands, planer hands, vise 
hands, milling machine hands; good wages 
and steady work. Apply to the Harris Auto 


matic Press Company, Niles, O. 
Wanted——Toolmaker familiar with jigs and 
fixtures for milling machines and Gisholt ma 


chines in shop building power transmission 
machinery. Address, with references, Box T, 
Cleveland, O 

Wanted—Foreman familiar with stationary 


engine or steam pump work; only those hav 
ing had experience as foreman in large works 


and can furnish good references need apply 
Address “Foreman,” 135 Clinton st., Cleve 
land, 0. 


PENNSYLVANIA 

Lathe men, bench and vise hands wanted 
Apply Searchmont Automobile Co., Trainer, 
Pa. 

Experienced mechanical draftsman wanted ; 
permanent employment assured to rapid and 


accurate draftsman. “Mill Work,’ care A. M 

Wanted—-Several all-around machinists on 
paper mill machinery give age and experi 
ence. Address Downington Mfg. Co., East 


Downington, Va. 

Wanted—First-class designers for machine 
tool and special work; positions permanent ; 
state experience and salary desired. Box 164, 
AMERICAN MACHINIS1 

Machinists 
gine buildet 


men and en 
permanent situa 


First-class lathe 
steady work; 


tions to right men. Call or address Keystone 
Driller Co., Beaver Falls, Pa. 


Wanted—-A first-class mechanical drafts 


man, familiar with compressor and engine 
design: state age, salary expected and refer 
ence tox 218, AMERICAN MACHINIST. 
Wanted—First-class foreman for machine 
shop; must have experience in building ma 
chine tools and interchangeable work; state 
experience and salary desired. Box 165, 


AMERICAN MACHINIST 

Wanted—A first-class man for our assem 
bling department on brass valves, also first 
class man as inspector of brass goods, such as 
valves, lubricators and fittings; state age and 


experience. Address Box 180, AMER. Macu. 
We are constantly increasing the scope of 
our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies 


Address The Westinghouse Machine Company, 
East Pittsburgh, Pa. 


Wanted—Superintendent for a growing 


plant manufacturing tools and employing 100 
men; factory is new and has modern equip 
ment and ideas; applicant must have me 
chanical ability, energy, experience and execu 








Box 198, AMERICAN MACHINIST 
experienceu mechanical drafts 
some of them acquaint 
work those with shop ex 
perience preferred. Apply, by letter, to Chief 
Draftsman, P. O. Box 911, Pittsburg, Pa 
stating experience in full and giving refe! 
ences 

Wanted —Experienced foreman to take 
charge of modern and up-to-date machine shop 
manufacturing paper-making machinery 


tive ability 
First-class, 

men wanted at 

ed with electrical 





must understand modern methods of con 
ducting shop and handling men; state age 
experience and where Address Box 182 
AMERICAN MACHINIS1 

Wanted—Experienced foreman for about 
50 men, in machine department of electric 
works manufacturing direct-current genera 
tors and motors, 2 I1.-P. to 800 K. W.; must 


first-class work at 
with references and 
AMER. MACHINIST 


be capable of 
minimum cost 
full particulars, 


producing 
Address, 

Box 206, 
TENNESSEE 
Wanted 

experienced 


First-class mechanical draftsman, 
in designing steam pumping ma 


chinery; state salary expected. Box 203, 
AMERICAN MACHINIST. 
WEST VIRGINIA. 

Wanted—Lathe hand; experienced lathe 
hand; steady work the year through, in a 
non-union factory; non-union town. Address 
“Glass,” care AMERICAN MACHINIST 

WEST OF MISSISSIPPI. 

Wanted——-A genius for making small, par- 
ticular tools and instruments; good position 
for the man capable of filling it. Address 
G. P. Keller, Salt Lake City, Utah. 

Bright patternmaker, about 30, for any 
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April 30, 1903 AMERICAN MACHINIST 
class of work, that can do things; must be wanted; draftsmen to have 2 to 3 years hands 
above the average and not afraid of work; drawing-room experience; technical graduates kee, Wi 
best of pay to one that can meet the require preferred. North Western Fuel Co., St. Pau An 
ments J. L. Gard, Denver, Colo Minn sent 
Wanted—Inspector and structural and me WISCONSIN eds 
chanical draftsmen on coal dock construction 
and equipment capable, reliable men only Wanted Competent machine and vench 
Alphabetical i 
= 
phabetical Index to Advertisers. 
PAGE PAGE 
Acme Machinery Co 18} Cochrane-LGiy Machine Works. 56 Ingersoll Milling Max ‘ 
Adams Co., ‘The 87} Coes Wrench Co S2 | Ingersoll-Sergeant Dri { 
Albro-Clem Elevator Co 62!) Coil Clutch Mfg. Co D4 Iroquois Machin Co 
Allington & Curtis Mfg. Co 61 Consolidated Schools DS 
Imond, T. R S6 |) Cook Co., Asa S 66) Jacobson Machine Mfg. ¢ 
American Fdry. & Mch. Co 89) Crane Co Sand 76) Jantz & Leist Electric Co 
American Gas Furnace Co 16) Cresson Co., Geo. \V 60 \*Jeffrey Mfg. Co., Th 
American Lulley Co. 75 |) Crocker-Wheeler Co 72) Jenkins Brother: 
American ‘Tool & Mach. Co 6S | Crosby Stm. Gage & Valve Co. 13) Jones & Lamson Machine ¢ 
American Tool Works Co Curtis & Co. Mfg. Co So IS at 
S and SS urtis & Curtis Co Os 
Armstrong Bros. Tool Co 60} Cushman Chuck Co 66) Kelly Machine ¢ Kt \ 
Atlantic Machine Screw Co ov) Cutler-Hamme Mfg. ¢ 73) WKempsmith Mfg. ¢ 
Automatic Machine Co ST Keuffel & Kisser ¢ 
‘ Dallett & Co., Thomas I 6 Kilbourne & Jacobs Mfg 
Baird & Co., Henry Carey 13) Dayton Electrical Mfg. Co 61| 
Baird Machinery Co 88] Derry Collard Co - 3 | Tendie Tool Co 
Baker Brothers 2) | Detrick & Harvey Machine ¢ 11) Le Blond Machine ‘Ts ( 
Baldwin, Davidson & Wight 69) Dixon Crucible Co Josep! = 4 Rn. Kk it} 
»~ Poe ow ’ ea pam 
Ball Bearing Co 1S Draper Machine Tool Co v Le Count, Wm. G 
fantam Mfg. Co 16 Dreses Machine Tool Co SO Link-Belt Engineering ¢ 
Barnes Co., W. F. & Jolin 14) Jowight Slate Macl » ¢ 59! Lodge Shit Meh. ‘1 ‘ 
Barnes Co., B. F 71 ee See shit i pe 4 - siletatt ssa 
spew oe oo - ong ¢ listatter Co 
Barnett Co., G. & | -4th Cover Eck Dynamo & Motor Works. 74)| Lubriphite Co he 
Say State Stamping Co i4 Eclipse Machine Co aT Lunkenheimer Co he 
Beaman & Smith Co., ge on Emmert Mfg. Co 78 
; » and 66) Errington Auto. Tap & Die Co. 67 ’ 
Becker-Brainard Milling Ma Evans Friction ¢ bet Co G6 McCabe, J. J 
chine Co tee er 10 Rxcelsio: Nendin Co + McCrosby & Hubet 
telmer Machine Tool Co 54 | Gecter Machine Works 61 Maines Machine Co 
fesly & Co., Chas. H 6D - . . “ 4 Marshall & Hluschart Mach. ¢ 
Bethlehem Fdry. & Mch Co 70! Fairbanks Co eo ence Appliance ¢ 
Bickford Drill & rool Co 12| Fairbanks Co., New York a Morrill Reon 
Bignall & Keeler Mfg. Co 66 | Faikenau-Sinclair Mach. Co.. 61) Yorritt & ¢ 
Bilgram, Hugo 62] Fane W: ay ‘ erritt ¢ o 
is . aneull atch Tool Co v0 Middlet M ! ‘ 
Billings & Spencer Co..4thCover| Fawecus Machine Co 62 fiddletown iwchine ‘ 
Binsse Machine Co 18| Wey & Scott 53 Mietz, August 
Blanchard Mach. Co 1S and 76! Federal Mfg. Co 5 Miner & Peck Mfg. ¢ 
Bliss Co., E. W S4/ Fellows Gear Shaper Co 62 Mitts & Merritt 
Boker & Co., Hermann 69) Field "hs ». | Morse Chain Co 
, i leld, Chas ti OS Morse ‘J t D 1&M } ( 
Boston Gear Works 62] Firth Sterling Steel Co 69 paasiaat nthe sayy — ss 
Bowler & Co., Geo. H 88] Foos Gas Engine Co 61 Morse, Williams & 0 
Bradford Machine Tool Co 5] Fosdick Machine Tool Co 15 Mossberg & a Mfg. 
Bremer Machine & Tool Co 69 Mach. Tool Co 
Bridgeport Cuain Co 70 
Brim, A. W... 5S 
sristol Co ith Cover 
Brown & Co., R. H 66 


Brown & Sharpe Mfg. Co 
4th Cover 





grown & Zortman Mehry. Co. 89 
Brown Hoisting Mch. Co 70 
Buffalo Forge Co tth Cover 
Builders Iron Foundry xd Covel 
fullard Machine Tool Co 16 
Butler, A. G 58 
Calder, Geo. H 67 
Caldwell & Son (« i. W 69 
Carborundum Co Phe 60 
Card Mfg. Co Ss. W 14 
Carlin Mach. & Supply Co So 
Carpenter Tap & Die ¢ J. M. 14 
Case Mfg. Co 70 
Cc &c & tric ¢ 75 
Chambersburg Eng Co 13 
Champion Blower & Forge ¢ 61 
Chandler & Taylor Co 61 
Chattanooga Machinery Co 4 
Chicago Pneumatic Tool ¢ 76 
Chi Raw Itlide Co 62 
Christensen [Engineering ¢ TH 
Christensen, N \ 76 
Cincinnati Mach. To Co 14 
Cincinnati Milling Machine ¢ 


(‘o Ot 
Punch & Shear Co. 13 
Shaper Co 3d Co 

Telephone Switch 


Cincinnati Planer 
Cincinnati 
Cincinnati 
Clark Auto 


Board Co G8 
‘leveland Auto. Mach. Co 57 
‘eveland Crane & Car Co 70 

Pneumatic Tool Co. 76 


Punch & Shear Wks 

Twist Drill Co 
{th Cover 

Clough, R. M 62 


‘leveland 


{ 
( 
Cleveland 
( 
Cleveland 





Franklin Portable Crane « 
Hoist Co 


Frick Co 


Machine Co 
Ward 
lec 


Garvin Ihe 
Gay « 


General tric Co 





Geometric Drill Co 

Gisholt Machine Co 

(;lensor Poo (‘o ith ¢ 

Gorton Machine Co., Geo 

Gould & Eberhardt 

Graham Mfg. 

Grant Gear W ks 

Grav & I Mach. ¢ 

G y ¢ \ 

G vV-Blaisde Co 

Greaves, IKlus n& ¢ 

Gree 1 ¢ lL «& I 

Ifamr Schlemmer & ¢ 

Vs ler orundum Wheel ¢ 

Hs I 

Hard } ] & ¢ 

Harring Son & Co I 
dw 

HH: is © Co 1 W 

Hat Frederick 

Hartford Pattern & Model 

Hartford Steam Boiler Ins} 
& Ins. Co 

Hay-Budden Mfg. Co 

Ilendey Machine Co 

lerron & Bury Mfg. Co 

ill, Clarke & Co 1s and 


illes & Jones Co 
lisey-Wolf Machine 
Hoefer Mfg. Co 
Hoggson & Pettis Mfg. Co 
Horsburgh & Seott Co ith Co 
Horton & Son Co... E 
Howard Iron Works 

Hunt Co... Cc. W 

Itunt & Co 


I 
l 
I 
I 


Robt. W 


Classified Index 


Muelle 


Nanz & Co | 
Narragansett Machine ¢%* 
National Engine Co 

,,| National Separator & Mael 
72 to 


67 | New Era Iron Works 


e2 | New Haven Mfg. ¢ 

at New Process Raw Ilide ¢ 

G4 New Process Twist I) ‘ 

18 Newton Mach lo Wi | 

78 Nicholson & Co W i] 

eo Nik Ison ile ¢ 

rr Niles-Bement-Pond ¢ 

1S Nol Hampton E1 rv W ‘ 

76 Nortl n kleetric Mit 

eo Nol n Engit ne W 

‘ No n kn \\ ( 

‘ Ni n 4 ling ¢ 
Nutt ( Rk. 1 

ae > a Se ! & | ( 

78 

g5 Obermaye ‘ | s ° 
Olds M \ 

& Cone la S I ‘ 

ao) Oster Mfg. ¢ 

4 

S6 l’ack dM ( ) 
Park Co ( 

1 lati he & B 

oo Patterson, G 1& thu 


1 Ci Ltda 


6 Pawling & Harnis« 


so Paxson Co s. 
iS Pearson Machine Co 
‘ Machine €'o 


|) Perkins 
} wl ¢ 


Pneumatic ‘I 


Phila ( 
Print Co 


6 Pittsburg Blue 

ver Potter & Johnston Mach. ¢ 
| Pratt & Whitney Co 

3) ~. 10 and Sd ¢ 
70} Pratt Chuck Co 

66) Vrentiss Tool & Supply Co 


of Articles Advertised. 





Abrasive Materials 

Carberundam Co., Niagara Falls, 
i Bs 

Co., 


Northampton Emery Whee! 


Leeds, Mass. 


Norton Emery Wheel Co., Worces 
ter, 


Advertising Writer 
Goe, David E., Madison, 


Arbor Presses 


Wis 


Barnes Co., W. F. & John, 
ford, Ill 
Bartlett, E. £., Boston, Mass 


& Morman Co., 


Mich 


Wilmarth 
Rapids, 


Rock 


Grand 


Ball Bearings 
See Roller Bearings 
Balls, Steel 
Federal Mfg. Co., 
Barrels, Steel 


Kilbourne «& 
lumbus ‘) 


Mfg. 


Jacobs 


Cleveland, O 


s-is- 


m0 


ih 


AGI 
oO \ I> ’ 
Railway Ay 1 s © 76 
Rand |) ( ran 
Rat I Mrz. ¢ iv 
Ite 1 Ma y ¢ to 
Reed ¢ I I ’ 
lieed Mfg ‘ x 
Ree l ( ta 
Regal Gas I her ‘ 1 
Kt I M & To ( 14 
tiv 1) k ¢ Th) 
Kt sk My ‘ I i4 
I y i (, AS i? 

\ J M Si 
Sa | v Whe ‘ 4 
S der Sor 1) x6 
Saw ‘ \ \ HZ 
s na«& ¢ ( \ ol 
s & Boy ’ 
~ Wwe aitle ~ 1D 4 
scran i«& ¢ l i 
Ss 1 I ‘ »? 
Ss & ¢ I W i 1S 
si l Nifg ‘ O7 
Sh vy Stee l } ‘ re 
Sh Lelting ¢ 1S 
Ss ey & W 6 
S mds Mfg 2 
Skinne ( } (‘o O6 
Ss mb ¢ J l 14 
Smith, 1 I os 
Sprague Ik ri ‘ ren 
Standard G ge Steel ¢ 74 
Starrett ¢ L § l 
st ( eve f Ky SO 
Steel Set Diamond ¢ og 
Stevens & ¢ il i oo 
Streit) Machine ¢ \ 70 

uthers-Wells ¢ 61 
s irt’s Foundry & Mach. Co 

ith Cover 
l wor Mfg ‘ os 
l mp ! liug l 6 
rhroo | ne ¢ i7 
| Th M io ret 
l rmey I nh so 
I mp I i ( i4 
Trump | ‘ M ! ( 6 
| ke Ww. W. & ¢ l 74 
l ] \W SO 

l iad ¢ Ht. ot i) 
Vand ‘ | W is 
\ Mi ( I 
\\ l NI \\V \\ go 
W & S I l ov 
\\ \ ~ 4 ‘| 
\\ = is 
\\ ns ‘ ‘a 
\\ It ‘ 1 
\\ ( ( 6 
\\ ‘ 74 
\W n M ‘ } ver 
WW ! & M ( 73 
\\ \l ‘ 4 
\ I | | ‘ 70 
\\ ! M “it 190 
\\ \l ‘ > | oo 
\\ It i 4 
\\ & RR \ 77 
W & SS ] 71 
Wir \l ! ( I} te 
\ ‘ | > 
Wold & ¢ l i 71 
Woodward & Powe lay ( 74 
Woodward & Rogers ¢ 0 
Worces \I } Ss ow ( oO 
Worms Ma inery Co., ¢ ‘ 

SS ind SO 
Wvyke & ¢ ] n4 
Wyman «& ¢ don ith Cover 


Bars, Boring 
Cleveland Twist Drill Co., Cleve 
land, O 


Underwood & Co., H B Phila 
deiphia, Pa 

Belt Filler 

Schieren & Co 
York 


Chas A.. New 








630 


AMERICAN 


MACHINIST 





April 30, 1903. 





Belt Dressing 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Ilarris Oil Co., A. W., Provi., R. I. 


Belting, Leather 


Vatterson, Gottfried & Hunter, 
Ltd., New York. 
Schieren & Co., Chas. A., New 


York. 
Shultz belting Co., St. Louis, Mo. 


Belting, Rabber 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York 


Belts, Polishing 


barr, H. G., Worcester, Mass. 


Bending Machines, Hy- 
draulic 
liement, Miles & Co., New York. 


Watson-Stillman Co., New York. 


Bending Machinery, Plate 
Hilles & Jones Co., Wilmington, 
Del 
Perkins 
Mass. 
Wickes Bros., 


Mach. Co., So. Boston, 


New York. 


Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati, Punch & Shear Co., 
Cincinnati, O. 

Reade Mehry. Co., Cleveland, O. 


Blocks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Exeter Mach. Works, Exeter, N. H. 


Blue Print Macuines 


Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Pa. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Pa 

Boilers 

Chandler & ‘Taylor Co., Indian- 
apolis, Ind 


Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 


Bolt and Nut Machinery 

Acme Mcehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 


Maines Mach. Co., Philadel., Pa. 
Pratt & Whitney Co., Hartford, 
Conn. 


Reliance Mach. & Tool Co., Cleve- 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


Books, Mechanical 


Baird & Co., Henry Carey, Phila- | 


delphia, Pa. 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. 
— & Co., Henry C., St. Louis, 
M0. 


Wiley & Sons, John, New York. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, IIL. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 


Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Draper Mach. Tool Co., Worcester, 
Mass. 
Fosdick Mach. 
nati, O. 
McCabe, J. J., 


Tool Co., Cincin- 


New York. 


| 
| 


Boring and Drilling Ma- 
chines, Horizontal—dOont’d 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


| Warner & Swasey Co., Cleveland, 





Ohio. 
Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 
Mass. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 


Brown & Zortman Mchy. Co., 
Pittsburg, Pa. 
Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Fairbanks Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Carborundum 

See Grinding Wheels. 

Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Steel 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Uniform Steel Co., Rahway, N. J. 

Centering Machines 

Bement, Miles & Co., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers 
ford, Conn. 


Co., Hart- 


Centers, Planer 


Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Hartford, 
Conn. 

Reed Co., F. E., 


Co., 


Worcester, Mass. 


Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, 
Ohio. 


Columbus, 


| Link Belt Engr. Co., Phila., Pa. 


Morse Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. 
Cleveland, O. 

Draper Mach. Tool Co., Worcester, 


Co., 


| Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 





| 
| 
| 
| 


Quint, A. D., Hartford, Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach Windsor, Vt. 


Co., 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y. 


Brown & Co., R. H., New Haven, 
Conn, 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Cushman Chuck Co., Hartford, Ct. 
Goodell-Pratt Co., Greenfield, 
Mass. 


The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Modern Too! Co., Erie, Pa. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Newton Mach. Tool Wks., Phila- Hoggson & Pettis Mfg. Co., New 


delphia, Pa. 
Niles ‘Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Haven, Conn. 
she E. Horton & Son 
sor Locks, Conn 


Co., Wind- 


New. 





Chucks, Lathe—Continued 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 


Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Clocks, Watchman’s 

Nanz & Co., H., New York 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Patterson, Gottfried & 
Ltd., New York. 

Pratt & Whitney 
Conn. 

Smith, F. 


Compound, Boiler 
Harris Oil Co., A. W., 


Hunter, 
Co., Hartford, 


L., Franklin Falls, N. H 


Provi., R. I. 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Too! Co., Chi- 
cago, , 

Christensen, N. A., Milwaukee, 


s. 
Curtis & Co. Mfg. Co., St. Louis, 


10. 
Gray-Blaisdell Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 
Jacobson Mach. Mfg. Co., War- 


ren, Pa. 
Rand Drill Co., New York. 


Consulting Engineer 


Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and Starters, 
Electric Motor 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Coping Machines 

Long & Allstatter Co., Hamilton, 


Ohio. 


Correspondence Schools 
See Schools, Correspondence. 

Counterbores 

Slocomb Co., J. T., Provi., R. I 


Countershafts 


Builders’ Iron Fdry., Provi., R. I. 


National Machine Tool Co., Cin- 
cinnati, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Reeves Pulley Co., Columbus, Ind. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 
Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 
Caldwell & Son Co., H. W., 


eago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 


Chi 


Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Stuart, R. J., New Hamburg, N. Y. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engr. Co., Cham 
bersburg, Pa. 

Cleveland Crane & Car 
land, O. 

Curtis & Co. 
Mo. 


Co., Cleve 


Mfg. Co., St. Louis, 





Cranes—Continued 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey. Ill. 


Crank Pin Turning Machine 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crucibles 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Obermayer LCo., S., Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., S., Cincinnati, O. 

2axson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 


Cutters, Milling 


Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
J 


Mach. 


Standard Too! Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Conn. 


Cutting-off Machines 


Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards 
ville, Ill. 

Brown & Sharpe Mfg. ¢ 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, N. Y. 

Hurlbut-Rogers Mach. Co., Soutb 
Sudbury, Mass. 
Newton Mach. Tool 

delphia, Pa. 
Niles Tool Works Co., New York. 


o., Provi 


Roches 


Wks., Phila 


Pond Mach. Tool Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Cyclometers, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Diamond Tools 


Steel Set Diamond Co., New York. 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 


Hay-Budden Mfg. Co., Brooklyn, 
2 

Perkins Mach. Co., So. Boston, 
Mass. 


Dies, Threau.ng, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mech. Co., Spring 
field, Vt. 

Maines Mach. Co., Philadel., Pa. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 

Obermayer Co., 8., Cincinnati, O. 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 
Keuffel & Co., New York 


Iisser 
Drawing Instruments 

Keuffel & Esser Co., New York. 
Drilling Machines, Boiler 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Bement, Miles & Co., New York. 


Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Too! Co., New York. 
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Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Multiple 
Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, I[Il1. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Drilling Machines, Pneu- 
matic 

Chicago Pneumatic Tool Co., Chi- 
cago, : 

Cleveland Pneu. Tool Co., Cleve 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 

Railway Appliances Co., Chicago, 
Ill 


Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa. 
Hisey-Wolf sich. Co., Cincin., O. 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cincin., O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Too! Co., Cincin., O 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Reade Mchry. Co., Cleveland, O 


Drilling Machines, Upright 

American ‘lool Wks. Co., Cin., O. 

Baker Bros., Toledo, 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. P., Roches 
ter, N. 

Dwight Slate Mech. Co., Hartford, 
Conn. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cincin 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

llill, Clarke & Co., Boston, Mass. 

lloefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ll. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn, 





Drilling Machines, Turret 

Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart 
ford, Conn. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 
es 


Drills, Rail 


Bement, Miles & Co., New York. 
Niles Tool Works Co., New York 
Drills, Ratchet 

Parker Co., Chas., Meriden, Ct 


Pratt & Whitney Co., Hartford. 
Conn. 


Dust Collectors 


Allington & Curtis Mfg. Co., Sag 
inaw, Mich 


Dynamos 

C & C Electric Co., New York. 

Christensen E nginee ring Co., Mil 
waukee, Wis. 

Commercial Electric Co., Indian 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville d. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

Northern Llec. Mfg. Co., Madison, 
Vis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Elec. Co., New York. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 


Commercial Electric Co., Indian- 
apolis, Ind. 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 
Wis 


Storey Motor & Electric,Co., Har- 
rison, N. J. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. '& Mfg. Co., 
Pittsburgh, Pa 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dresser 

Calder, Geo. H., Lancaster, Va 

Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa 

Engines, Automobile 

Olds Motor Works, Lansing, Mich 


Engines, Gas and Gasoline 


| Foos Gas Eng. Co., Springfield, O 
| Middletown Mach. Co., Middle 


town, O. 

Mietz, August, New York 

National Engine Co., Rockford, 
Ill. 

New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing, Mich. 

Regal Gasoline Engine Co., Cold 
water, Mich. 

Struthers-Wells Co., Warren, Pa. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y 

Chandler & Taylor Co., Indian 
apolis, Ind 

Frick Co., Waynesboro, Pa 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren, Pa 

Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y. 

Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, IIL. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Feed Water 


Files and Rasps 


roe | Machines 


yelbees, Oil Can 


Fittings, Steam 


Lunkenheimer Co., 
Walworth Mfg. 


Flexible Shafts 


Buffalo Forge Co., 
: Nee 


Forgings, Drop 
Billings & Spencer Co., 


Forgings, Hydraulie 


Forgings, Steel 


Foundry Furnishings 
Obermayer Co., 8., 


Whiting Foundry 


Furnaces, Coal and Oil 
Buffalo Forge Co., 





Furnaces, Gas 


nvachine Shop 


Gages, Recording 


Gages, Standard 
Brown & Sharpe 
» 


Gear Cutting Machinery 
Becker-Brainard 


Bickford Drill & 'T 
Brown & Sharpe 


Gould & 2 


Tool Works Co., 





Gears, Cut 
Bilgram, Hugo, Philadelphia, 


Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Provi 
I 


dence, R 
Fawcus Mach. Co., Pittsburgh, 


Fellows Gear Shaper Co., Spring 


field, Vt 


Gleason Tool Co., Rochester, N. Y 


Gould & Eberhardt, Newark, N 


Grant Gear Works, Boston, Mass 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
laorsburgh = &« Scott Co., 
Cleveland, © 


New Process Raw Hide Co., Syra 


cuse, N 
Nuttall Co., R. D., Pittsburgh, 


Patterson, Gottfried & Hunter, 


Ltd., New York 


Philadelphia Gear Works, Phila 


delphia, Pa 
Sawyer Gear Wks., Cleveland, 
Simonds Mfg. Co., Pittsburgh, 


| Gears, Molded 


Caldwell & Son Co., H. W., 


cago, Ill 


Franklin Mfg. Co., Syracuse, N. 
Greenwald Co., I. & E., Cincin., 


Gears, Rawhide 


Chicago Raw Hide Co., Chicago, 
Ill 


Fawceus Mch. Co., Pittsburgh, 
Horsburgh & Scott, Cleveland, 


New Process Raw Hide Co., Syra 
Y 


cuse, N 
Nuttall Co., R. D., Pittsburgh, 


Gears, Worm 


Albro-Clem Elevator Co., Philadel 


phia, l’a. 
Fawcus Mach. Co., Pittsburgh, 
Morse, Williams & Co., Phila., 
Nuttall Co., R. D., Pittsburgh, 
Simonds Mfg. Co., Pittsburgh, 


Graphite 


Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Lubriphite Co., Jersey City, N 
Obermayer Co., S., Cincinnati, 


Grinders, Center 


Heald & Son, L. S., Barre, Mass 


Hisey-Wolf Mach. Co., Cincin., 


| Grinders, Cock 


Windsor Mach. Co., Windsor, 


Grinders, Cutter 
Adams Co., Dubuque, lowa 


Automatic Mach. Co., Greenfield, 


Mass 


Becker-Brainard Milling Mach 


Co., Hyde Park, Mass 


Brown & Sharpe Mfg. Co., Prov 
l 


dence, R 
Cincinnati Milling Mach. Co., 
cinnati, O 


Garvin Machine Co., New York 
Norton Emery Whee! Co., Worces 


ter, Mass 


Pratt & Whitney Co., Hartford, 


Conn. 


Rivett-Dock Co., Boston, Mass 
Woodward & Rogers Co., Hart 


ford, Conn 


Grinders, Dise 


Besly & Co., Chas. H., Chicago, 


Ill 


Gorton Mach. Co Geo., Racine, 


Wis 


Iroquois Macu. Co., New York 
Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Drill 


| Gorton Mach. Co., Geo., Racine, 


Wis 


Ileald & Son, L. 38., Barre, Mass 
| Standard Tool! Co., Cleveland, 
Washburn Shops, Worcester, 


Mass 


| Wilmarth & Morman Co., Grand 


Rapids, Mich 


Grinders, Tool 


Barnes Co., B. F., Rockford, Ill 
farnes Co., W. 1 & John, Rock 


ford, lil 
Barr, Hi. G., Worcester, Mass 


| Brown & Sharpe Mfg. Co., Provi 


dence, R 
Diamond Mach. Co., Provi., R 


Gisholt Mach. Co., Madison, Wis 


Landis Too! Co., Waynesboro, 

Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel 
Leeds, Mass 


| Ransom Mfg. Co., Oshkosh, Wis 
| Safety Emery Wheel Co., Spring 


field, O 


—? Perforating Co., Buffalo, 


w bitney Mfg. Co., Hartford, Ct 
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Grinding Machines 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 
tuilders’ Iron Foundry, Provl- 


dence, R. I 
Diamond Mach. Co., Prov., R. IL. 
Fairbanks Co., New York. 
Falkenau-Sinclair Co., Vhila., Pa. 


Goodell-Pratt Co., Greenfield, 
Mass 

Gorton Mach. Co., Geo., Racine, 
Wis 

Gjreenfield Mach. Co., Greenfield 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mch. Co., Cincin., O. 

Iroquois Mach. Co., New York. 


Landis Too! Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
Northampton Kmery Wheel Ce., 


Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., 
Mass 


Worcester, 


Prentiss Tool & Supply Co., New 
York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring 
field, Ohio 
Buffalo, 


Throop Perforating Co., 
Nu. = 


Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring 
field, O 

Wilmarth & Morman Co., 
Rapids, Mich. 

Woodward & Rogers Co., 
ford, Conn 


Wheels 
Iron Foundry, 
I 


Grand 


Hart- 


Grinding 
suilders’ Provi 
dence, R. LT. 
Carborundum Co., 
N. ¥ 

Diamond Mach. Co., 


Niagara Falls, 


Provi., R. I. 


Hampden Cor. Wheel Co., Bright 
wood, Muss 

Northampton Emery Wheel Co., 
Leeds, Mass 

Norton Emery Wheel Co., Worces 
ter, Mass 

Safety Emery Wheel Co., Spring 
field, O 


Whitney Mfg. Co., Hartford, Conn 


Grindstones 
Cleveland Stone Co., Cleveland, O 
Barrel Machinery 
Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. 1. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and 


Frames 


Diamond Saw 


& Stamping Wks., 
Buffalo, N. Y. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 


Conn. 


Power 
& Stamping Wks., 


Hack Saws, 
Diamond Saw 
Buffalo. N 

Hoefer Mfg. Co., Freeport, IIL. 
West Haven Mfg. Co., New Llaven, 
Conn 


Hammers, Drop 
Bement, Miles & Co., New York. 


Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Merrill Bros., Brooklyn, N. Y. 

Minei « Peck Mfg. Co., New 
Ilaven, Conn 

Mossberg & Granville Mfg. Co., 
Providence, R. IL. 

Perkins Mach. Ce., Boston, Mass. 

Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, " 

Cleveland Pneumatic Tool Co., 


Cleveland, O. 
Dallett & Co., Thos 
Phila. Pneu. Tool 

phia, Pa. 
Railway Appliances Co., Chicago, 

Ill 


H., Phila., Pa. 
Co., Philadel 


New York. 
Equip. Co., St. 


Rand Drill Co., 
Standard Ky 
Louis, Mo 





Hammers, Power 

Scranton & Co., The, New Haven 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., 
bersburg, l’a 

Cleveland Punch & Shear Wks 
Co., Cleveland, QO. 


Cham- 


Heating and Ventilating 


Apparatus 


Luffalo Forge Co., Buffalo, N. Y. 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York 


Hoisting and Conveying 


Machinery 


Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, 

Hunt Co., C. W., West New Brigh- 
ton, N. Y¥. 

Link Belt Engineering Co., Phila- 


delphia, Va. 
Niles-Bement-Pond Co., 


Hoists, Electric 
C & C hiectric Co., 


New York. 


New York. 


Hunt Co., C. W., West New Brigh- 
ton, N. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 


Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 


eago, Ill. 
Cleveland Pneumatic 

Cleveland, O 
Curtis & Co. Mfg. Co., St 


Tool cm. 


Louis, 


Mo. 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York 


Igniters, Gas Engine 


Dayton Electrical Mfg. Co., Day 
ton, O. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass 

Indicators, Steam 


Steam Gage & Valve Co., 


Mass. 


Crosby 
Boston, 
Injectors 
Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 
Inspection and Tests 
Hunt Co., Robt. W., Chicago, Ill 
Instruction Schools 
See Schools, Correspondence 
Insurance, Boiler 
Hartford Steam Boiler 
Ins. Co., Hartford, 
Jacks, Hydraulic 
Bethlehem Fdry. & Mech. Co., So. 
Bethlehem, Pa. 
Watson-Stillman Co., 


Insp. & 
Conn. 


New York. 
MVlaner 
Armstrong 


cago, 


Jack 


Lros. Tool Co., Chi- 


Seaters 

Bros., Toledo, O 

Bement, Miles & Co., New 

Chattanooga Mehry. Co., 
nooga, Tenn 

Davis Mach. Co.. W. P’., 
cor, H.. F. 

Mitts & Merrill. Saginaw, Mich 

Whitney Mfg. Co., Ilartford, Conn 


Keys, Machine 


Standard Gauge Steel Co., 


Falls, Ta 
Whitney Mfg. Co., 
Lamps, Are 
General Eleetric Co., 
Western Electric Co., 
Westinghouse Elec 

Pittsburgh, Pa. 


Key 

Baker 
York 

Chatta 


Roches 


Beaver 
Ilartford, Ct 
N. ¥. Cogs. 


Chicago, Ill 
& Mfg. Co., 


Lathe attachments 


National Machine 
cinnati, O 


Too! Co., Cin 





Lathe Dogs 


Armstrong Bros. Tool Co., Chi 
eago, Ill. 

3esly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn 


Tindel-Morris Co., Eddystone, Pa 


Lathes 
American 
Automatic 
Mass 
Barnes Co., B. F., 


Tool Wks. Co., 
Mach. Co., 


Cia., ©. 
Greenfield, 


Rockford, Ill. 


sarnes Co., W. F. & John, Rock 
ford, Ill. 
Bement, Miles & Co., New York. 


Bradford Mach. Tool Co., Cin., O 
Brown & Zortman Mcehry. Co., 


Pittsburg, Pa. 
Bullard Mach. Tool Co., Bridge 


port, Conn. 

Davis Mach. Co., W. P., 
coe, HK, x. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 


Roches- 


Garvin Mach. Co., New York. 
Greaves, Klusman Co., Cincin., O 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O 

McCabe, J. J.. New York. 


Marshall & Huschart 
Chicago, II] 

Milwaukee Machine Tool Co., Mil 
waukee, Wis 


Mehry. Co., 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York 


Pratt & Wuitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Reed Co., F. E., Worcester, Mass 


Schumacher & Cincinnati, 
Ohio. 


Sebastian Lathe Co., 


Boye, 


Cincin., O 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 
Washburn Shops, Worcester, 


Mass 


Lathes, Automatic 
Threading 


Automatic Machine Co., 


Screw- 


sridge 


port, Conn 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co.. Spring 
field. Mass 


Lathes, Boring 


Streit Mach. Co., A., Cincin., O 


Letters, Pattern 
Brim, A. W., Seneca Falls, N. Y. 
Butler, A. G., N. Y. City. 


Levels 
Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 


Locuners, Clothes 


Merritt & Co., Philadelphia, Pa 
Narragansett Mach. Co., Provi 
dence, R. 


Locomotives, Shop 
Hunt Co., C. W., West 
ton, N. Y 


New Brigh 


Lubricants 

Besly & Co., Chas. H., Chicago, Ill 

Dixon Crucible Co., Jos., Jersey 
iy A. ae 

Lubriphite Co., Jersey City, N. J 


Lubricators 

Besly & Co., Chas. H., Chicago, I] 
Bowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Il. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 


Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass 

Worcester Mach. Screw Co., Wor 
cester, Mass 


| Machinery Builders, Special 


American IFdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., 
ton, Mass. 

Eclipse Mach. Co., Cleveland, O 

Fawceus Mch. Co., Pittsburgh, Pa. 

Hart, Fredk., Poughkeepsie, N. Y. 

Hoefer Mfg. Co., Freeport, Ill. 


The, Bos 


Pratt & Whitney Co., Hartford, 
Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Wade Mach. Works, Walter H., 
Boston, Mass 


Woodward & 
ford, © nn. 


Rogers Co., Hart 

Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, III. 

sillings & Spencer Co., Hartford, 
Conn. 


3rown & Sharpe Mfg. Co., Provi 
dence, R. ; 
Cleveland Twist Drill Co., Cleve 


land, O. 
Hammacher, 

New Yor... 
McCrosky & Huber, Cincinnati, O. 


Schlemmer & Co., 


Mass. 100! Co., Greenfield, Mass 
*atterson, Gottfried & Hunter, 
Ltd., New York. 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb 


Co.. d. T., Provi., B. I 


| Standard Tool Co., Cleveland, O 


Starrett Co., L. S., 
Wyke & Co., J., E. 
Machinists’ Supplies 

Hammacher, Schlemmer & Co., 


Athol, Mass 
Boston, Mass 


New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Mandrels, Expanding 


Nicholson & Son, W. H., 
barre, Pa. 


Wilkes 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Morse Twist Drill & Mach. Co 
New Ledford, Mass 

Rogers, John M., Boat, Gage « 
Drill Works, Gloucester City 
N 


Standard Tool Co., Cleveland, O 
Measuring Machines 


Rogers. John M., Boat, Gage « 
Drill Works, Gloucester Cit) 
MN. J. 


Metal, Bearing 
sSesly & Co., Chas. H., Chicag: 
Ill. 


Patterson, Gottfried & Hunter 
Ltd., New York. 
Metal, Perforated 
suffalo 


Throop Perforating Co., 
mE. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co., J. T., Providence, 
2 


Starrett Co., L S., Athol, Mass 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling Mach 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Whitney Mfg. Co., Hartford, Conn 


Provi 


Milling Machines, Bench 

Faneuil Watch 
Mass. 

Hill, Clarke & Co., Boston, 

Loop-Lock Mach. Co., 
Mass. 

Waltham Watch 
field, Mass 


Tool Co., Boston 


Mass 
Waltham. 


Tool Co., Spring 


Milling Machines, Horizon- 
tal 


Adams Co., Dubuque, lowa 
Beaman & Smith Co., Prov., R. I 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York 


tlendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock 
ford, II! 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford 
Conn 
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Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

McCabe, J. J., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., 
York. 

Whitney Mfg 


New 
Co., Hartford, Ct. 
Milling Machines, Portable 


& Co., H. B., Phila- 
Pa 


Underwood 
delphia, 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Fairbanks Co., New York 

Garvin Mach. Co., New York. 


Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. 


Prentiss Tool & Supply Co., New 
York. 

Waltham \Waich Tool Co., Spring 
field. Mass 


Milling Machines, Vertical 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bement, Miles & Co., New York. 
grown & Sharpe Mfg. Co., Provi 


dence, R. | 


Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mch. Tool Works, Phila- 


delphia, Pa. 
Niles Tool Works Co., 
Owen Mach. Tool Co., 


New York. 
Springfield, 


Ohio 
Pratt & Whitney Co., Hartford, 
Conn 
Quint, A. D., Hartford, Conn 
Milling Tools, Adjustable 
Geometric Drill Co., New Haven, 
Conn. 
Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. J. 


Molding Machines 

Adams Co., The, Dubuque, Lowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 


field, O 

Molds, Hammer and Vise 
Jaw 

Field, Chas. H., Providence, R. I. 

Motors, Electric 

C & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric Co., Indian- 
apolis, Ind 


Crocker-Wheeler Co., 


Ampere, N.J. 


Eck Dynamo & Motor Wks., Belle- 
ville, N. J 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O 

Mechanical Appliance Co., Mil 
waukee, Wis 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 


Sprague Electric Co., New York. 





Conn 
Merrell Mfg Co., Toledo, O 
Oster Mfg. Co., Cleveland, O 
Reed Mfg. Co., Erie, Pa 
Saunders’ Sons, D., Yonkers, N. \ 
Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 
land, O 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Tool Co., Cleveland, O 
| Planers 
American Tool Wks. Co., Cin., O 
Belmer Mach. Tool Co., Cin., O 
Bement. Miles & Co., New York 
Betts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., ©. | 
Detrick & Harvey Mch. Co., Balti- | 
more, Md 
Fairbanks Co., New York 
Flather Planer Co., Mark, Nashua 
N. H } 
Garvin Mach. Co., New York 
Gray Co., G. A., Cincinnati, © 
Harrington, Son & Co., Edwin, 
Pa 


Motors, Electric—Continued 

Storey Motor & Electric Co., Har- 
rison. N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa 


Name Plates 
Franklin Mfg 


Turner Brass 


Co., Syracuse, N. ¥ 
Works, Chicago, Il 


Nut Tappers 
Bolt and Nut 


See Machinery 


Oil Cups and Covers | 

Say State Stamping Works, Wo 
cester, Mass 

Besly & Co., Chas. H., Chicago, Ik. 


Bowen Mfg. Co., Auburn, N 
Crane Co., Chicago, Ill. 


Lunkenheimer Co., Cincinnati, O 


Tucker, W. W. & C. F., Hartford, 
Conn 

The Winkley Co., Hartford, Conn 

Oils 

Besly & Co., Chas. H., Chicago, Ill. 

Harris Oil Co., A. W., Provi., R. 1 

Oils, Slushing 

Harris Oil Co., A. W., Provi., R. I 

Oil Stones 

Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam Joint 

Jenkins Bros., New York 

N. Y. Belting & Packing Co., New 
York. 





Peerless Rubber Mfg. Co., New 
York 

Pans, Lathe 

| New Britain Mch. Co., New Brit- | 

| ain, Conn | 

Pans, Shop 

Kilbourne & Jacobs Mfg. ¢ | 
lumbus, © 

Patents 

Baldwin Davidson «& Wigh 
Washington, 1). ¢ 

Stevens & Milo L., Washing 
ton, I). ¢ 

Pattern Shop Machinery 

Baker Bros., Toledo, O 

Brown & Zortman Mehry. ¢ 
Pittsburg, Ta 

Fairbanks Co., New York 

Fay & Scott, Dexter, Me 

Greaves, Klusman & Co., Cin., O. | 

Prentiss Tool & Supply Co., New | 
York 

Washburn Shops, Worcester, 
Mass | 

| 

Patterns, Wood 

Hartford Pattern & Model Co 
Hartford, Conn 

Pencils 

Keuffel & Esser Co., New York 


Pinion Cutters 


Loop-Lock Mach. Co., 
Mass 


Waltham, 


Pipe and Fittings 
Ill 


Crane Co., Chicago, 

Pipe Cutting and Threading 
Machines 

Bignall & 
wardsville, 

Curtis & 


Keeler Mfg. Co., Ed 


Ill. 


Curtis Co., Bridgeport, 





Philadelphia, 
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Planers—Continued 


Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J.. New York 

Niles Tool Works Co., New York 
New Haven Mfg. Co., New Haven 

Conn 

Pond Mach rool Co., New York 
Prentiss Tool & Supply Co., New 


York 


Sellers & Co., Wm., Phila., Pa 
Whitcomb Mfg. Co., Worcester 


Mass 


Woodward & Powell Planer Co 
Worcester, Mass 

Planers, Bench 

Bartlett, E. E., Boston, Mass 


Planers, Portable 


Underwood & Co., H. B., Phila 
deiphia, Da 

Planers, Rotary 

Bement, Miles & Co., New York 

Cleveland Punch & Shear Works 


Cleveland, O 

Newton Mach. Tool Wks., Vhila 
delphia, Va 

Pond Mach. Tool Co., New York 

Underwood & Co., H B., Phila 
delphia, Pa 

Presses, Hand 

Perkins Mach. Co., So Boston, 
Mass 

Presses, Hydraulic 


Watson-Stillman Co., New ork 


Presses, Power 


Automatic Mach. Co., Bridgeport 
Conn 
Bethlehem Fdry. & Mch. Co., So 


Bethlehem l’a 


Bliss Co., KE. W Brooklyn, N. \ 

Chambersburg Eng! Co Cham 
bersburg, Da 

Fairbanks Co New York 

Mossberg & Granville Mfg. ¢ 


Providence Kt 
Perkins Mach. Co., So. Bostor 


Mass 

Prentiss ‘1 & Supply Co., New 
York 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co Hartford 
Conn 

Palleys 

American Vulley Co., VPhila., ? 

Caldwell & Son Co H. W., Ch 
cago, Il 

Cresson Co., Geo. V., Phila., Pa 

Federal Mfg. Co., Cleveland, © 

Hioward Iron Wks., Buffalo, N. \ 

Oneida Stee Pulley Co., Oneida 

\ 

Patterson, Gottfried & Hiuntet 
Ltd., New York 

Reeves Pulley Co., Columbus, Ind 

rhe Xylotite Co., Cincinnati, © 


Pulleys, Friction Cone 


Evans Friction Cone Co., Boston 


Mass 


Pulleys, Speed Changing 


Speed Changing Pulley Co 
Indianapolis, Ind 
Pulley Turning and Boring 


Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Va 

New Haven Mfg. Co., New Haven 
Conn 

Niles tool Works Co New York 

Streit Mach. Co., A., Cincin., O 

Pumps, Hydraulic 

Watson-Stillman Co., New York 

Punches, Hydraulic 

Bement, Miles & Co., New York 
fethlehem Idry. & Mch. Co., So 
Lethlehem, Da 

Watson-Stillman Co., New York 


Punches, Power 

Bliss Co., E. W., Brooklyn, N. ¥ 

Itremer Mach. & Tool Co., Kala 
mazoo, Mich 

Buffalo Forge Co Luffalo, N. Y 

Cincinnati Punch & Shear Co 
Cincinnati, © 

Cleveland Punch & Shear 


Wks 


(o.. Cleveland, © 

Hilles & Jones Co Wilmington 
le 

Long & Allstatter Co., Hamilton 
Qbhilo 

Perkins Ma ( Ss Boston 
Mass 


Mehry. Co., Cleve 


land, ©) 
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Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 


field, Vt 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, © 

Reed Co., F. E., Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper C¢ Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. ¢ ittsburgh, Va 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Racks, Tool 

New Britain Mach. Co., New Bri 
ain, Conn 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, O 

Clough, RK. M., Tolland, Conn 


McCrosky & Huber, Cincinnati, O 


Morse Twist Drill & Mach. 
New Bedford, Mass 

New Pr ess Twist Drill Co 
raunton, Mass 

Pratt & Whitney Co., Hartford 
Conn 

Rogers, John M Boat, Gage «& 
Drill Works, Gloucester City 
N. d 

Standard Tool! Co., Cleveland, O 

Wells Bros. Co., Greentield, Mass 


Reaming Stands 





Flather Planer Co., Mark, Nashua 
N. ui 

Rheostats 

Cutler- Hammer Mfg Ce. Mi 
wauket ‘eis 

Riveters, Hysdraulic 

Bement, Miles & Co., New York 

Watson Stillman Co., New York 

Riveters, Poeumatic 

Bement, Miles & Co New York 

Cleveland Pneumati loo cs 
( \ nad, ©) 

Philadelpl neumatic Tool ¢ 
l i pp l’a 

Railway \ nees ¢ Ch 
l 

Rand I) ( New \ ' 

Stand j I equip ( S 
l M 

Riveting Machines 

Bement, Miles & Co., New York 

Bethlehem Foundry & Mach. C 
So. Bethlehem, Da 

Chamberst g lkngr ( Cham 
bersburg 5 

Long & A er ¢ Hamilton 
Ohio 

l’erkins Mach. Co., So Boston 
Mass 

Roller and Ball Bearings 

Ball Bearing Co., Philadel., Da 

Bantam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. Co., 
Providence, R. I 

Rolling Milt Machinery 

Cleveland Punch & Shear Wks., 
Co Cleveland, © 

llilles & Jones Co., Wilmington, 
lh 


Mossberg & Granville 
Providence, R 

Pratt & Whitney Co., 
Conn 


Mfg. Co., 


Hartford 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg Co., New 
York 

Rules, Steel 

Mass. ‘Too! Co., Greenfield, Mass 

Sawyer Tool Co., Fitchburg, Mass 

Slocomb Co 1. T., Provi., R 

Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co 
Boston, Mass 


Lunkenheimer Co., Cincinnati, © 


Sand Blast Apparatus 


Paxson Co., J. W., Philade! l’a 
| Sand Mixing Machines 
| Obermayer Co., S., Cincinnati 
Smith Fdry Supply Ce J I) 
Cleveland, © 
Sawing Machines, Wood 
Brown & Mehry ( 


Zortman 


Pittsburg, Pa 





640 


AMERICAN 





Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane-Bly Mach. Ro 
chester, N. Y. 

Newton Mach. Tool Works, Phila- 
delphia, Da. 


Works, 


Pratt & Whitney Co., Hartford, 
Conn 
Reade Mehry. Co., Cleveland, O. 


West Haven Mfg. Co., New Haven, 
Conn. 

Schools, Correspondence 

Amer. School of Correspondence, 


Chicago, Il. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Technical 


Ky., 


Schools, 
State 

Ky. 
Screw Machines, .utomatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, i 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Dreses Mach. Tool! Co., Cincin., O. 

Marshall & Huschart Mchry. Co., 


College of Lexington, 


Chicago, Ill. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Cleveland Automatic Mach. Co., 
Cleveland, 0. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring- 
tield, Vt. 
Pearson Mach. Co., Chicago, IIL. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. |. 

Card Mfg. Co., S. W., Mansfield, 
Mass. . 
Morse Twist Drill & Mach. Co., 

New Bedford, Mass. 
ster Mfg. Co., Cleveland, O. 
Wells Bros. Co.. Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Second Hand Machinery 
Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 


Ohio 
Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 
Carlin Mchry. & Supply Co., Al- 
legheny, Ia. 
Fairbanks Co., New York. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 


Marshall & Iluschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 


Packard Machinery Co., O. L., 
Chicago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 


Wormer Machy. Co., €. C., De- 
troit, Mich. 

Separators, Oil 

American Tool & Mch. Co., Bos 
ton, Mass. 


National Separator 
Manchester, I 
Shapers 
American ‘lool Wks. Co., Cin., 0. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., 0. 
Fairbanks Co., New York. ‘ 
Flather Planer Co., Mark, Nashua, 


& Mech. Co., 


New York. 


Garvin “Mach. Co., 
Newark, N. J. 


Gould & Eberhardt, 


Hendey Mech. Co., Torrington, Ct. 

Hill, 

Kelly Co., R. A., 

Marshall & Huschart 
Chicago, Ill 

New Haven Mfg. Co., New Haven, 
Conn. 


Clarke & Co.. Boston, Mass. 
Xenia, Ohio. 
Mehry. Co., 


‘Prentiss Tool & Supply Co., 





Sha pers—Continued 


Niles Tool Works Co., New York. 

Verkins Mach. Co., So. Boston, 
Mass. 

Potter Mach. Co., 


& Johnston 

*awtucket, R. I 

New 
York. 

Steptoe Shaper Co., John, Cincin- 
nati, O 


Shears, Power 


Bethlehem Fdry. & Mch. Co., 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 


So. 


Hilles & Jones Co., Wilmington, 
Del. 

Long & Allistatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Reade Mchry. Co., Cleveland, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., 
Mass. 


So. Boston, 
Shelving, Shop 
New lLritain Mach. 
ain, Conn. 
Slide Rests , 


Co., New Brit- 


Bartlett, E. E., Boston, Mass. 

Reed Co., F. E.. Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Sockets and Sleeves 

New Process Twist Drill Co., 
Taunton, Mass. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O 
Stamps, Steel 
Schwerdtle Stamp 

port, Conn. 

Steel, Machinery 


Boker & Co., Hermann, New York. 
Patriarche & Bell, New York. 


Co., 


Bridge- 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 

toker & Co., Hermann, New York. 

lFirth-Sterling Steel Co., Demmler, 
Ye 


a. 

Patriarche & Bell, New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stones, Ois 

like Mfg. Co., Pike Station, N. H. 

Straightener, Hydraulic 

Rement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Swaging Machines 

Excelsior Needle 
Conn. 

Mossberg & Granville 
Providence, R. 

Switchboards 

Cc & C Electrie Cé., New York. 

Triumph Elee. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 


co., Torrington, 


Mfg. Co., 


Westinghouse Elec. & Mfg. Co., 
Pittsburg. Pa. 

Tapping Machines and At- 
tachments ‘ 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi 


dence, R. I. 
Lickford Drill & Tool Co., Cin., O. 





Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Too! Co., Cin., O. 
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Tapping Machines and At- 
tachments—Continued 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Too! Co., Erie, Pa. 


Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., Hartford, Conn. 


Webster & Perks Too! Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Taps, Collapsing 


Geometric Drill 
Conn. 


Co., New Haven, 


Taps and Dies 

Besly & Co., Chas. H., Chicago, Il. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New Haven, 


Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Beuford, Mass. 


Oster Mfg. Co., Cleveland, O. 

Patterson. Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


ulartford, 


field, Mass. 
Telephone System 
Clark Auto. Telephone 


Switch 
Board Co., Providence, R. I 
Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Ii. 
Oster Mfg. Co., Cleveland, O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 


cago, Il. 

Hoggson & Pettis Mfg. Co., 
Haven, Conn. 

McCrosky & Huber, Cincinnati, O. 


New 


Tools, Small 

See Machinists’ Small Tools. 

Tracing Cloth 

Keuffel & Esser Co., New York. 

Hardtmuth, L. & C., New York. 

Transmission Machinery 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 
National Machine ‘lool Co., Cin 


cinnati, O. 
Oneida Steel Pulley Co., 
Me oe 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Vulley Co., 


Oneida, 
Hunter, 


Columbus, Ind. 


Trimmers, Wood 


Washburn Shops, 
Mass. 


Worcester, 


Trolleys and Tramways 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 


Link Belt Engineering Co., Phila 
delphia, Pa. 


Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Pa. 

Turret Machines 

American Tool & Mech. Co., Bos 
ton, Mass 


Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 


Bullard Mach. Tool Co., Bridge- 
port, Conn 
Dreses Mach. Tool Co., Cincin., O 











Turret Machines—Continued 


Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York . 
Gisholt Mech. Co., Madison, Wis. 


Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Ve. 
Le Blond Mach. ce, & Be 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Mach. Mil 
Wis. 


Milwaukee 
waukee, 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnson Mach. Co., 
-awtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windscr, Vt. 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist 
land, O. 

Hammacher, 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 


Tool 


Tool Co., 


Drill Co., Cleve- 


Schlemmer & Co., 


New Process Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter. 
Ltd., New York. 

Standard ‘lool Co., Cleveland, O 

| Universal Joints 

Baush Machine Tool Co., Spring 
field, Mass. 

Gray & Prior Mech. Co., Hartford, 
Conn. 

Vanderbeek Tool Wks., Hartford, 
Conn. 

Valves 


See Steam Fittings. 
Vises, Drill 


Graham Mfg. Co., Provi., R. I. 
“re Mach. Mfg. Co., Warren, 
a. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & 
New York. 

Hanna, E. E., Chicago, III. 

Howard Iron Wks., Buffalo, N. Y. 

Jacobson Mach. Mfg. Co., Warren, 


Ce., 


Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Pipe 
Curtis & Curtis 
Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 


Co., Bridgeport, 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Emmert Mfg. Co., Waynesboro, 
Pa. 


Hammacher, 
New York. 

Wyman & 
Mass. 


Schlemmer & Co., 


Gordon, Worcester, 
welding ..achines 


Long & Allstatter Co., 
Ohio. 


Hamilton, 


Wire-Drawing Machinery 


Iroquois Mach. Co., New York 
Mossberg & Granville Mfg. Co., 
Providence, R. 


Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, III 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 


Conn. 
Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches 
Coes Wrench Co., Worcester, Massa 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn 














